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Abdmct 
Recent empirical studies on individuals witb l'osltraumatic Stress Disorder 
(PTSD) report an nssodntion between PTSD and deficits in sbort-tcrm verbal 
memory. While the previnll~ s!Udies utilised u global score ofPTSD, the present 
smdy assessed the assm:iation of individual symptoms as a result of perceived 
traumatic events \\ith vcrballenming and memory deficits. In addition, the 
severity of the traumatic events was examined as well a~ gender, age, IQ, 
education and previous alcohol abuse and drug usc. A sample of 148 adults 
reported to have experienced a traumatic event such ns sexual or physical abuse 
ns children. war \'eterans. or other severe traumas were recruited from agencies 
and communities in Western Australia. Participant~ were administered an 
adaptation of the Trnum!l Symptom Inventory {TSI: Briere, 1995) to assess 
perceived symptoms associated \\ith PTSD: intrusive experiences, defensive 
avoidance, anxious arousal, dissociation, depression and anger. The vocabulary 
subscale of the Wechsler Adult Intelligence Scale-Revised (WA!S- R; Wechsler, 
1981) was used as the indicator for the level oflQ, while alcohol abuse was 
assessed using the Alcohol Use Disorders Identification Test (AUDIT; Babor, de 
Ia Fuentn & Saunders, 1992). Verbal learning and memory was assessed using 
the Rey Auditory Verbal Learning Test (RA VLT; Spreec. & Strauss, 1991). 
A series of four hiernrehical multiple regressions using sets of 
demographic, trauma severity and trauma symptom variables predicted four 
measures from the RA VL T: Tria! I, sum ofT rials l-5 for verbal learning and for 
verbal memory immediate and delayed recall trials. 
Firstly, it was found that the demographic factors of gender, age, IQ, 
education, akohol and drug use accounted significantly for 24-32% of the 
variance for predicting vcrbnlleaming and 17-24% for verbal memory. 
Secondly, when the set oftraumn severity factors (ic number oftrawnns, distress 
and duration) were included in step 2 of the hiernrehical multiple regressions, n 
significant increase was found of 4-6% of the variance in predicting verbal 
learning and 2-4 %for predicting verbal memory. Thirdly, by partially out the 
set of demographic variables and the set of trauma severity variables, the set of 
trauma symptoms significantly increased the prediction by 2-3% oft he variance 
for verballearaing and 5-6% of the verbnl memory. Specifically, the symptoms 
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of dissociation and noxious nrousal contributed significantly to the prediction of 
immediate recall, w!tilc anxious arousal was the only significant trauma symptom 
for predicting delayed recall. 
Verbal !earning and memory deficits may have serious implication in a 
number of settings in particular, children's early academic perfommncc. for those 
seeking therapy, and in the court-room. Assessing dissociative symptoms 
associated with trnum~ mny ben useful strategy for assisting individuals in the 
treatment of trauma intervention. One further recommendation is made to assess 
specific trnumn symptoms rather than a elobal PTSD score. 
" )' 
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The Relationship between Symptoms of 
Perceived Trauma and Verbal Learning and Memory Deficits. 
Background 
\:R~~~_rch wit~ people e~posed to c.~trnonJinury strcs~ors has cxp~nr.Jcd in re~:cnl 
',,_ 
yenrl., but little has Jbcu5~>d on perceived trauma and sympt~~;s associated with verbal 
learning and memory deficits. In the last two decades, numerous studies have been 
conducted on the physiological and psychological sequelae ofPosnraumatic Stress 
Di~order (PTSD) (Rosen & Field, 1988). Recently, empirical research suggests that 
COb'llilive impainnent in the form of verbal memory deficit is associated with PTSD in 
Vietnam veterans (Bremner, Scott, Delaney, ct a!. 1993; Uddo, Vastcrling, Brailey & 
Sutker, 1993; Yehuda, Keefe, Harvey, Vas!erling, e! al. 1995); adult survivors of 
childhood abuse (Bremner, Randall, Scon, Capelli, et al. 1995; Stein, Hann, Va<:rum & 
Koverola; 1999); rape victims. (Jenkins. Langlais, Delis & Cohen, 1998) and in Persian 
Gulf War veterans (Vasterling. Brailey. Constnns & Sutker. 1998). 
The essential feature of PTSD is the presence of a traumatic event. According to 
the Diab'tiOstic and Statistical Manual of Mental Disorders 4'h ed. (DSM-IV; American 
Psychiatric Association, 1994) a traumatic event (criterion A) for PTSD requires that a) 
the individual perceives the event as life threatening or a threat to the physical integrity 
of self or other and b) that the event invokes intense fear. helplessness or horror. 
Clinical and research evidence shO\VS that individuals can va.;y in the severity of 
their reaction to trauma ie. to each specific criterion ofPTSD ns set out by the diagnostic 
criteria from the DSM-IV (Americao Psychiatric Association, 1994). This raises the 
question as to whkh of the specific symptoms or gro•Jp of symptoms may be associated 
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with vcrbul delicits. Research in thi~ areu liu~ grouped im.lividuals into l'TSD and nun-
PTSD gruups l(Jr prclizninnry investigation, however Stich groups would not be 
considered homogeneous as to symptomatology. 
The early work on the role of the stressor in I'TSO linked specific 
symptllJliS tu the type uftmum~. such as '"war ~yndromc", "mpc symlromc", or '"bane red 
wife syndrome··. However, it is currently accepted that response to tmuma has a 
generalised pancm regardless oft he type oftmuma (sec below for tmuma and lrrs!J 
symptoms). The literature on the types oftmumas and subsequent development of PTSD 
exists from a runge of groups: wur veterans (Sutker, Uddo-Cmne, & Allain. 1991; 
Yehuda & McFarlane. 1995} prisoners of war (Basoglu ct al.. 1Q94); subjects of terrorist 
attacks (Brooks & McKinlay, 1992}; relit gees (Carlson & Rosser-Hogan, 1991); 
holocaust survivors (Danic!i, 1981 ); abused children (Craine, Henson, Colliver, & 
Maclean, 1988; Donaldson & Gardner, I 985; Greenwald & Leitenberg, 1990; lindberg 
& Dlsllld, 1985}; sexual assault victims {National Victim Centre, 1993); victims of crime 
(ic house-breaking, robbery, assault) {Simpson, Morley, & Baldwin, 1996); victims of 
domestic violence (Astin, lawrence & Foy, ]993; Kilpatrick & Williams, 1998; Mezey 
& Kaplan, 1997); witnesses to domestic vi<>lencc ( Kilpatrick & Williams, 1998}, motor 
vehicle accident victims (Bianchar, Hickling, Taylor, Loos, 1995; Kuch, Cox, & Evans, 
1996), medical patients (de Girolamo & Mcfarlane, in press) and victims of natural 
disasters (McFarlane & Papay, 1992). 
History of the Diagnosts of PTSD 
War veter.ms' reaction to combat was described in the early part ofthe century as 
"soldier's heart", "war neurosis'', "shell shock" and "rom bat fatigue". The impact of the 
physiological arousal and psychological reactions to combat in some soldiers in World 
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Wars I and [[ led Kardiner (1941) to formulate the tenn "physirmeurosis". The 
symptoms ofphysioncurosis included the physiolo~:ieu! response ufvigi!~ncc ~nd 
sensitivity to the environment as threatening as if still present on the b~ttleficld. l'atienL~ 
continued to experience symptoms after leaving combat and there uppcared tn be a 
lowered threshold to stimulation lca1.Hng ton fright response. 'lllc psychological 
responses consisted ofnn altered sense of self, chronic irritahility, startle reactions and 
explosive aggression. It was not until research with Vietnam veterans and the synthesis 
of the different syndromes that th~ concept ofi'TSD was refined and the DSM -Ill 
(American Psychiatric Association, 1980} first described the disorder. Numerous st~.;Jies 
on war veterans have documented PTSD as a result of the war experience, indurling 
delayed onset PTSD (Van Dyke, Zilberg, McKinnon, 1985; Bon wick & Morri.>, 1996). 
As the DSM evolved, further modifications have been m~de. Other long term 
psychological disorders as n result oft he war experiences often co-cxi~t with PTSD, 
including alcohol abuse, gencm!iscd anxiety, panic disorder, major depression, domestic 
violence and interpersonal problems (Davidson, Kudlcr, Saunders, & Smith, 1990; 
Mntsakis 1996). 
Researchers often lind a history of trauma in clients ofment~l health services 
(Brown & Anderson, I 991 ). In a study conducted by Jacobson and Richardson (1987) 
on JO() consecutive admissions to a psychiatric wurd, 57% of cases reported that they had 
been victirr,.s of either sexual or physical abuse before admission. Mueser, Goodman, 
Trumbctta, Rosenberg, Osher, Vidnver, Auciello, and Foy (1998) reported exposure to at 
least I traumatic event in 98% of cases with severe mental illness inn sample of275 
patients. The rate ofPTSD was 43%. Of particular interest however, only 3 ofthc 119 
patients with PTSD (2%) had this diagnosis in their medical charts. The study suggested 
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that tmumu symptoms and I'TSD may be 11 commonly comorbid diNordcr with severe 
mental illness. 
The Role orTraumn in the Diagno~l8 ofi'TSD 
According to the DSM-111 (American Psychiatric Association, [ 980), n 
trnumntic event (or the stressor of criterion A) was categorised ilS outside the range of 
usual human exp<!rience. Tbc revised third edition of the DSM (American Psychiatric 
Association, 1987) continued with the same definition of a trnumatic event. However, 
with the improvement ofmcthodologies to assess the prevalence of traumatic events, it 
was found that this definition of a traumatic event was illlldequate. Changes were 
es~D:blished with the OSM-IV (American Psychiatric Association, 1994) that the 
traumatic event must be perceived by t."~ individual as life threatening or a threat to the 
physical integrity of self or other, and that the event invokes intense fear, helplessness or 
horror. 
Three major characteristics ofPTSD have remnined the same across the three 
recent editions of the DSM {ie re-experiencing, avoidance, and increased arousal) with 
the recent alterotion that re-experiencing can be triggered by intemala5 well as external 
cues. The OSM-111-R dropped the acute/chronic distinction ofPTSD. However, this has 
been reinstated in the DSM-IV with the acute stage of a durotion now of less than three 
months rather than 6 months and the chronic classification greater than 6 months. The 
OSM-lV (1994) has introduced the new diagnosis of acute stress diwrder (ASD) which 
applies to the immediate short tenn response to trauma of less than 4 weeks. If the 
trauma response symptoms are experienced after one-month, assessment for PTSD 
criteria is needed. 
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11te immcdiDtc psychological response tntrnumn is with hehaviournl agitntinn, 
cmminnnl experiences of nn.~icty, panic, numhing, cngnitivc disorganisation, and 
defensive processing sucl1 as dissociation (Shalcv, 1996). "lbcsc processes during the 
trauma and hours after the trauma develop to protect an individual from overwhelming 
affect. They nrc referred to as peri traumatic rc~pnnscs (Mannar, ct al. 1994). 
Acute stress disorder focuses on two types of symptoms, dissociation and 
emotional reactions during the four weeks after the traumatic event. The dissociative 
symptoms are present either while experiencing or immediately after experiencing the 
distressing event. At least three symptoms arc required for the criterion B for a diagnosis 
of ASD and the.•Je include: 1) sense of detachment, numbing or absence of emotional 
responsiveness; 2) diminished awareness of surroundings; 3) derealisation; 4) 
depersonalisation; 5) lack of memory for significant aspects of the trauma. Criterion C 
requires at least three of the following: sudden fear or anxiety, hyperarousnl, somatic 
symptoms, intrusive thoughts of the trauma, sleep problems, anger, despair or social 
withdrawal. In addition to the symptoms, a disturbance in social or occupational 
activities or the immobilisation of seeking assistance is also experienced. 
The early symptoms nhate with time (Foa, Steketee & Rotbbaum, i989). !fan 
inr1ividuJ! dissociates during the acute stage, it is considered to be a critical ingredient in 
later developing PTSD (van der Kolk, 1996; van der Kolk & Mcfarlane, 1996; van der 
Kolk, van der Hart & Murmar, 1996). There are a numb<:r of factors that may influence 
the persistence of symptoms from acute stress reaction to PTSD or other psychological 
disorders such as panic attack and major depression. These include biological factors, 
developmental level at the time of abuse, the severity and chronicity of the stressor, 
social context, and previous and subsequent life events (Carlson, 1997). In addition, 
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Smith and North (1993) have reported that deliberate ami intended nets causing human 
distress, such ns rope and assault, may have more psychological impact than natural 
disasters. However, it must be noted that adjustment to trauma is a natural process of 
human behaviour, and not all traumatic events develop into PTSD. On the other hand, 
individunls affected by PTSD have long tcnn response~ to tljc trauma, which may differ 
according to whether the trauma wns a discrete event (ie.one event), or multiple events or 
sill!ations. In general, chronic trauma symptoms may persist far years and often a life-
time (Andrews, Crimi, Hunt, Lampe & Page, 1996; Archibald & Tuddenham, 1965; Falk, 
Herson & Van Hassell, 1994; Fleming, et al. 1999; Zlotnick, Warshaw, Shea, Allsworth, 
Pearlstein & Keller, 1999). 
Symptoms ofTrauma and PTSD 
According to the DSM-IV, individuals C){posed to a traumatic event may have a 
constellation of symptoms that include; a) re-experiencing of intrusive recollections of 
th'~ event involving images, dreams, flashbacks, thoughts or perceptions that relive the 
traunm, b) avoiding the S\'irouli associated with the trauma through numbing 
(dissociation) im•olving an inability to recall important aspects of the tmuma, detached 
feelings, and avoidance of places, people, thoughts and activities related to the traumatic 
event and, c) an increased arousal that was not present before the event, that is, difficulty 
falling or staying asleep, hypervigilance, heightened respon~es, difficulty concentrating, 
irritability or outbursts of anger. A diagnosis ofPTSD requires the presence of at least 
one or more symptom of re-experiencing, three or more symptoms of avoidance and two 
or more symptoms of increased arousal, all of which were not present before the trauma. 
PTSD criteria are also classified nccording to the duration of symptoms: those 
lasting between more than one month and three months are classified as acule PTSD: 
I 
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those lasting more than !hr<:c mouths arc classified as r:lmmic I'TSD. The onset uf 
symptoms can also be delayed from up to 6 months to 30 years following the traumatic 
event. 
Intmsh•e Re-Experie11ce Aller a distressing event, most people become absorbed and 
engrossed with the event, re-experiencing the event over and over in their mind 
involuntarily. The intm~ions may be experienced as nash backs in the form of images or 
thoughts or nightmares. These intrusions nrc often accompanied by extreme distress both 
emotionally and physiologically, which can mokc the individual feel immobilised and 
unaware of the environment. According to Horowitz (1976), the purpose of the intrusive 
process is to provide meaning and integrate the emotions of the event. Most people 
develop tolerance for the emotions, while others nrc unable to integrate the event and 
develop avoidance and hypcrarousal associated with PTSD. When traumatic events 
remain unprocessed, with time the intrusive experiences have adverse long-term 
biological changes with a host of symptoms such as avoidance, anxious arousal, more 
generalised triggers or reminders of the trauma. Briere (1995) notes that high levels of 
intrusive experiences may also be linked with previous psychological trauma. 
Defensi1•eAvoida11ce is a coping mechanism to manage and deal with the intru~ive 
experiences as a form of protection to the individual to prevent being rc-exposed to the 
traumatic event. Carlson (1997} describes avoidance in tenns of cognitive, affective, 
behavioural and physiological responses. Since the traumn brings back the associated 
pain and the element of threat or danger, it is a natural process to try and avoid the 
distress. Cognitive avoidance includ~s consciously thought stopping or distortion of the 
event such that the event can no longer be remembered. Emotional numbing can be 
clnsscd as affective avoidance whereby strong feelings arc lost. Avoiding places, people 
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or watehins television thnt resemble aspects of the tmumn arc common bchaviourul 
nvoidance s\m\cgies. 
AILtiottS Aro11sal is part or the 11:actioo of the pbysio!ogicalautonnmie system to a 
traumatic event. Tremblin!!-. nervousness. jumpiness and exaggerated startle responses or 
angry outbursts with problems falling asleep or stnying nslccp arc typicallx:havioural 
symptoms ofindividunls experiencing anxious arousal. Cognitive symptoms of anxious 
nrousnl include excessive worrying of what might happen and fears of threat to self or 
others. The loss oftmst in others and /or the security of their environment mny nlso 
occur. 
Assessment inventories and clinical interviews evalunting responses to traumatic 
events focus on the three dnsscs of symptoms of intrusive experience, defensive 
avoidance and anxious arousal for a diagnosis ofPTSD. Most research studies have 
focused on a global dingnosis ofPTSD. In nddition, other trm.:ma symptoms associnted 
with PTSD as per the DSM-IV include dissociation and ungcr nnd are considered 
important as possibly relevnnt for learning and memory problems. Although the 
symptom of depression is not included as part of the criteria ofPTSD in the DSM-IV. a 
large proportion of participants in the studies ofPTSD nnd memory nlso presented with 
depression. The research studies have been inconsistent, with some excluding these 
subjects with comorbiditics while others included these subjects ns variants ofPTSD. 
Since depression has been reported to affect memory (See review by Burt, Zembar & 
Niederehe, 1995), it was considered important to include it ns part of the trauma 
symptoms in relation to verbal memory. 
Depressio11 symptoms are common in individuals who experienced a traumatic 
event. Although depression is not included in the PTSD criteria of the DSM-IV, 
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according to Carlson (1997), depression may be a primury liS well as n secondary 
symptom of PTSD. TypicPl features of depression include: depressed mood and 
depressive cognitions, including feelings of sadness and unhappiness, a perception of 
worthlessness, inadequacy and n view of the future os hopeless, with a tendency to have 
thoughts about death nnd,dying. 
Dissociolion is part of the re-experiencing and avoidanc!l criteria ofPTSD 
symptoms (DSM-!V, \994). Perry, Pollll!'d, Blakley, Baker and Vigilante (1995) and 
Carlson (1997) strongly argue that this phenomena be assessed as a separate symptom. 
According to Perry e\al. (1995), dissociation refers to disengaging from stimuli in the 
external world and attending to an "internal" world. Behaviours such as daydreaming, 
fantasy, depersonalisation, {ie. distortions in perceptions of the self), derealisation (ic, 
distortions in Perceptions of objects or environment) and amnesia (ie. inability to reca!i 
events associated with the distressing experience) are examples of dissociation. 
From tl1e tum of the century, dissociation has been historically linked with 
trauma. The well documented works of Myers, Charcot, de Ia Toure\le, Janet and later 
Freud and Breuer have helped develop the contemporary view oftmuma and dissociative 
processes (van der Kolk, van der Hart & Marmar, 1996). However, during the 
development of the DSM-111, researchers and clinicians working on the classification of 
PTSD worked separately from those working on classifying dissociative disorders. 
According to van der Kolk, Weisaith & van der Hart (1996), there \'las no connection 
between the working groups on dissociation and trauma and hence the creation of a 
separate classification for dissociation. 
Anger, aggression and irritability have been reported in association with 
experiencing a traumatic event. Victims of abuse or trauma have difficulty 
I 
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under$\lmdin!,! uny meaning of the event tlr the injlL~ticc of the event, which can the lend 
to feelings of deep anger. Kardiner {1941) wus the fir~tto define the symptoms of 
trauma from wur veterans und he document~'{[ explosive ll!ll:rllssive behaviours thnt were 
not port of the pre-war behaviour. ~1c describes the aggression us "not delibcmte, or pre-
meditated ...... always impulsive ,episodic and a1ternntcs with moods of extreme 
tenderness" {p. 97) (vnn dcr Kolk, 1996). Further research on anger as n response to 
trauma has i;een well documented with veterans with PTSD (Chcmtob, Hamada, Roitblat 
& Muraoka, ',<;93); towards portncrs (Carrol, Rueger, F'oy, & Donahoe, 1985); with 
anger related problems at work (Knight, Keane, Fairbank, Caddell & Zimcring, 1984); 
and criminal assnult (Lee & Rosenthal, 1983; Riggs, Dancu, Gershuny, Greenberg & 
Fon, 1992; Yassen & Glass, 1984} 
According to Carlson (1997), behaviours, feelings and thoughts of aggression 
need to be clarified for different treatment strategies if they are in response to the initial, 
secondary or associated response to trauma. Aggressive behaviours may result from 
flMhbacks, or from an inability to reduce tension and or as the result ofu socially learned 
behaviour. The innbility to regulate affect has been observed with abused infants and 
children who develop a disorganised pattern of nttachmenl and nrc unable to use the 
caregiver to soothe them. Problems associuted with dysregulution of affect include 
learning disabilities and aggrC.'lsivc behaviour towards self and others (v.m der Kolk. 
Pelcovitz, Roth, Mandel, Mcfarlane & Herman, 1996). The experience of anger is often 
described by victims of trauma as not under their control (Briere, 1995). 
The expression of anger can take many forms ofphy~icnl or verbal aggression 
towards someone or the self. Cultuml, social, and biological factors influence the 
expression ofunger. From clinical observations, it appears that males are more likely to 
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express anger towards others, while females arc more likely to express self- directed 
aggression to gain some control in their lives (Carlson, ]997). 
Prevalence of Trauma and PTSD 
The prevalence ofnt len;;! one lifetime traumatic event (TE) in community studies 
range from 39% to 87% of cases. Any comparison of rates of traumatic events need to 
be taken with caution bcca.use of the changes in criterion A for PTSD from the DSM-111-
R (1987) to the DSM-IV{I994). The small number of relevant studies is summarised in 
Table I. 
Table I. 
The Prcm/em:c ojTrcttmwti~· Evenl.t (FE) 
Studies .No of t•artlclpant• At L.~:a•t one TF. In Othu 
th~lr ur~Span 
Breslnu, ~~ al. (1991) 1007 civilinns in a lleolth ,.,. 
organisation 
Noms, (!992) 1000 69% 2l%TEintllClll.ltl2 
months 
Resnick, et al. ( 1993) 4009AmericanWamcn ... 36% I out of4 criminol 
(> 18yrs) events ln life time 
Kilpatrick, et nl. ( 1987) 
"' 
75% victims of crime 24% Rape 
13% AUemptcd Rape 
in South C~~mlinn 18o/.Com Molestation 
5%AUemptcd " 
4% Sexual Assault 
1 0"/oAggrevmcd " 
6% Robbery 
45% Burglary 
Kilpatrick, etal (1992) 528 > tSyrs 87% at least one 64 % more than one event in 
400 treatment for PTSD, their life time 
128 non·trentment 75% Experienced thoir first 
traumatic event before 18yrs 
The prevalence ofPTSD in the general population is reported to range from 1% 
to 7%, but to be higher in specific high risk groups such as victims of rape, Vietnam 
veterans, firefighters and others who experience extremely stressful events. For such 
groups, the rates nfPTSD can range from 20% to 40% (Breslau, Davis & Andreski, 
1991; Card, 1987; Davidson & Fairbank, 1993). A number of studies on the prevalence 
ofPTSD are summarised in Table 2. Similarly, the rates of developing PTSD need to 
take into account the sensitivity nnd specificity of the specific assessment instruments 
used as well as the changes in diagnostic criteria over time. 
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Table 2. 
Tile Prc\'llh!llce of!'o.fl/rarmmtic Stre.v.\' Disorder in General1'11p11latlan Samples and 
Following Spec !fie Traumas. 
Hetzer, et at (1987) 
Brestnu, et nt., (1991) 
I I 
I. 
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Stress and Trauma 
"Stress" hns been U$ed in the literature widely with n brood definition and it is 
important to di!Tercntintc conceptually bet\. :en stress and trnumu. For example, con 
one regard chronic stress as traumatic, or do the chronic effects oftraumn constitute 
stress'! From the Htcmlurc ubovc on the incidence of trauma and PTSD, it is clear that 
PTSD can occur afler relatively ordinary events as well as e~~:traordinary events under 
DSM-IV criteria. Some events can be perceived by some individuals as threatening or 
dangerous, while the same events may be perceived as difficult and challenging for 
others and as uneventful for still others. Examples of such events may inc!,·,:~ childbirth, 
a motor vehicle accident, or being trapped in an elevator. In addition, PTSD symptoms 
recover with time in the majority of people who have experienced a very distressing 
event. 
The literature on stress over the decades has focused on the original homeostatic 
theory of H. Selye (1956). Selye defined stress in terms of a biological response he 
called the general adaption syndrome to a condition in which e~~:~tations were not 
congruent to the p:-esent or anticipated perceptions of the internal or external 
environment. Compensatory responses are part ofthe homeostatic system whether stress 
is beneficial (eustress) or harmful (distress). The general ndaption syndrome consists of 
3 phases: the alarm reaction, resistance and exhaustion. 
Following from Selye's work, modem psychophysiological approaches to 
medicine examine the relationship between emotional dysfunction due to distress as a 
risk factor for medical illnesses. Hall (1999) reports that chronic stress or long term 
exposure to a stressor or perceived stressor involves a shift from anabolic (building up) 
processes to catabolic processes (breaking down) of the bodily functions and can 
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contribute to reproductive disorders, g~stwintestin~l problems, comnary-urterial disease, 
ch~ngcs in immunocurnpctcncc and other problems. Stress, chronic stress and truumatic 
stress have distinct features. Chr,,nk stress may have long term psychological 
impairment, but is dilfcrcntiatcd from traumatic stress by a number of factors. Stress 
becomes trnumntic when the response to an event is psychologically damayiny such that 
cognitive beliefs arc ch~llenged, affect is narrowed, and habituation occurs before the 
stressor is relieved or that habituation will continue after the s:ressful event (Shalev, 
1996). Traumatic stressful events resulting in the acute reaction phase may lead to the 
development ofPTSD symptoms, which involve a complex process including 
neurobiological changes witb a persistent hypcrarousal condition, changes in cognitive 
schema as a result of the event which further affect social and interpersonal interactions 
with others such as trust and security. The trauma symptoms in tum require a specific 
number of symptoms and persistence of the psychological symptoms before a diagnosis 
ofPTSD is made. 
Stress and Memory 
Since the tum of the century, research conducted into the area of the effects of 
stress has included its impact on memory. Studi-::s on animals exposed to inescapable 
shock have indicated an association between stress and altered memory, including short-
term memory deficits as well as decreased initiation of behaviour and symptoms of 
emotional disruption (Drngan, Ryan, Minor, & Maier, 1984; Seligman & Maier, 1967). 
For examples, inescapable shock (IS) is an environmental stimulus that can induce 
persistent biochemical changes in the brain and longstanding behavioural changes. 
Sapolsky, Packan and Vole, (1988) hypothesised that high levels of 
glucocorticoids released during stress may have neurotoxic effects on the hippocampus 
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(S~-e review by Keenan & Kuhn. l99<J). This stru,turc of the bmin is involved in 
learning and mcmnry. purticulnrly dcclumtive ur explicit memory and ~putial lcaminll. 
Starkman, Gcbarski. Berent, and Schtcingurt ( 1992} re(X1rtcd significant positive 
correlations between hippucampal fnnnation volume ami scores on u verbal memory test. 
The hippocampus also plays nn integral role in the control of nutonomiG and vcgcUltivc 
functions of adrenocorticotropin secretions (Eichenbaum & Ono, 1992). Studies with 
patients With Cushing's sym!romc, who have nn increased activity of the hypothalumus-
pituitruy adrenal (HPA) a 'tis with high production of cortisol, have reported deficits in 
concentration and memo!)' problems in 66-83% of cases (Starkman, Schteingart & 
Schork, 1986). Cortisol is measured because it is one of the steroids from the adrenal 
corteK responsible for 95% ofullthe glucocorticoid activity. More recently, de 
Qucrvain, Roozendaal, Nitsch, McGaugh & Hock {2000) report consistent findings with 
elevated cortisol levels affecting declarative memory using u free-recall ofvcrbal 
material, but not the overall cognitive function or the recognition memory. The 
participants received cortisone tables (25 mg) or placebo. Such results suggest that 
elevated glucocorticoids levels may have a negative impact in stressful conditions such 
as exruninations,job interviews, corr:bat and as witness in a courtroom. 
A longitudinal study of healthy elderly people administered a battery oftests 
assessing memory attention and language in relation to meiiSures of cortisol. Scores on 
measures of explicit memory and selective attention were significantly negatively 
correlated with high basal cortisol levels (Lupien, Lecours, Lussier, Schwartz, Nair & 
Meaney, 1994). Other studies with patients diagnosed with major depression (Rubinow, 
Post, Savard & Gold, 1984) and Alzheimer's disease (lssa, Rowe, Gauthier & Meaney, 
1990), who also have elevated cortisol levels, have found similar associations between 
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cortisol ami cognitive impnirmcnt in mcmnl), but u strong causa! relationship bas been 
elusive. Kirschbaum, Wolf, May, Wippich and llc!lbammer (I 996) conducted two 
studies linking curtisol with impaired memory function in humans. The lirst study 
conducted exposed participants to a laboratory stress followed by a declarative memory 
test. The second study inv..:stigmcd the clfects of administrating cortisol (10 mg) alone 
{ie without stress) compared ton control placebo group to examine proccdurnl, 
dcclnrntive memory nnd spatial thinking one hour after administration. The results 
showed impaired perfonnance in declnrntive memory and spatial thinking tasks but not in 
the procedurnl memory tests. Data from the MacArthur Studies on Successful Aging 
have also validated these findings. Seeman, McEwen, Singer, Albert and Rowe (1997) 
found that women who experienced a decrease of cortisol levels demonstrated 
improvements in memory perfonnnnce, but this was not found amongst the men. The 
study suggests plasticity of the hippocampus in relation to cortisol nnd memory function. 
McEwen (1999) reviews the literature on animal models and humans in relation to stress 
and hippocampal plasticity. The two areas of the hippocampus affected by stress and 
involve structural plasticity are: \)atrophy of dendrites in the CA3 region following 
repeated stress, 2) dentate gyrus granule neurons, which suppress neurogenesis, with both 
acute and chronic stress. Apart from the glucocorticoids affecting the plasticity of 
hypocampal neurons, excitatory amino acids and N-mcthyi-D-aspartatc (NMDA) 
receptors are involved. McEwen speculates that PTSD and recurrent depressive illness 
may have distinct pathways of glucocorticoid hormones depending on the individual's 
experiences and reactivities. However, little is known of the neurochemical changes 
induced by trauma that may have occurred 10 to 20 years ago. The increase in 
neurochemical, autonomic and HPA reactivity may involve neuronal loss and atrophy of 
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the hippocampal structure~. So fnr lillie is known of the causal mcclmnisms from 
adaptive plasticity of the hippocampus to pcnnancnt damage and atrophy. J Jowcvcr, 
there is some suggestion that Cushing's syndrome mayhc reversible with drugs. Recently 
a study by Starkman, et nl. {1999) usingtrunssphcnoidal microodncom~sctomy to 
dccrensc cortisoll~vcls hnv~ shown reverses in human hippocampal ~trophy and volume. 
Participants in this study who were younger had a greater increase in hippocDmp~l 
fonnntion volume than older participants. The age range of the 22 panicipants was 24 to 
54 years. McEwen suggests that where atrophy leads to neuronal loss, the usc of 
therapeutic drugs in the e-o<~rly stages of the trauma or recurrent depression may aid in the 
reduction ofhippoeampal damage and thus memory impainnent. 
Studies of stress resulting from tmumn symptoms that lead to the diagnosis of 
PTSD have recently also resulted in increased interest with regards to possible biological 
changes. There is still questioning as to whether the immediate reaction at the time of the 
trauma is related to the long·tenn nc•Jrobiological and psychological changes or if there 
is an additionnl effect due to the factors associated with PTSD. PTSD is now understood 
to be a maladaptive proccss rather than a normal 'Csponsc to trauma hccause of these 
changes (van der Ko!k. 19%j 
Biological Change• with Trau:na ami PTSD anti the As~ochalinn ,.·ith l'vl;.omnry 
Since the inclusion of PTSD in the DSM, more n!ccnt studies have shown a 
relationship between the experience of trauma and changes in physiological and 
neurobiological systems. Biological findings havo! .;!T'ergcd to indicate that cases with 
!r::o!!.'!'..!! wmptoms show changes that arc quite different from the stress-response of 
et~rlier animal moUe:~ and stress in humans. In nddition, the biological changes seen with 
trauma victims v,ito have developed trauma symptoms ofPTSD arc different from those 
Trauma Sympl0m5 and Memory 19 
observed in other associated mood or anxiety associated disorders (Ychuda & 
McFarlane, 1995). Charney, Deutch, Krystol, Southwick and Davis (1993) proposed that 
a numh,er of brain structures become dysfunctional due to the pathophySiology of _I'TSD. 
The~c include important structures of the limbic system, the amygdala and the 
hippocampus and Blso the locus coeruleus. In addition to the adaptation to stress, a 
number of physiological responses arc activated us part of the enduring symptoms in 
PTSD. These changes affect the norodrcnergic, dopamine, opiate, Wid corticotropin 
releasing factor neurochemical systems. Catecholamine and other neurotransmitter 
systems interact in a complex regulatory and compensatory mllllller in response to the 
effects of a traumatic experience (van der Kolk, Greenberg, Boyd, & Krystal, 1985). 
Since the early do~umentt.tion ofthe symptoms related to war veterans by Kardiner 
(1941), the changes of the psychophysiological response to reminders of the trauma as 
well as other neutral stimuli such as a loud noise have been reported. The central 
nervous system (CNS) becomes more sensitive and an autonomic reaction to "nonnal" 
non-threatening stimuli with fear is partofthe known psychophysiological changes 
(Rosen & Fields, 1988; McFall, Murburg, Roszell & Veith, 1989). Experimental studies 
on the autonomic, sympatho-adrenal, and hypothaiam'l-pituitary-adrcnal (HPA) systems 
have been conducted using white noise and combat sounds with veterans with PTSD and 
without PTSD. The results show that PTSD veterans have significantly higher subjective 
distress, skin conductance, heart rate, plasma catecholamines, ACTH and cortisol levels 
at baseline. ln addition, the PTSD veterans exhibited an exaggerated responses to 
combat sounds in comparison to the control group on skin conductance, heart rete, 
plasma epinephrine and norepinephrine, but not ACTH (Libenon, Abelson, Flagel & 
Young, 1999). Earlier studies have also shown the heightened autonomic response with 
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a diagnosis ofPTSD (See review by McFall, ct al. 1989). However, Libcrmn, ct a!. also 
attempted to intt>gratc the psychophysiological responses nnd the neuroendocrine levels 
with exposure to combat sounds, but this hyiiothesi; was not supported. 
More recently, tltc autonomic n"o:vous system of combat veterans with PTSD and 
., '· 
.veterans suffering from PTSU and concum:nt panic attack and a control group without 
PTSD or panic attack have been tested with sodium lactate infusion to test the reactions 
oftltcir autonomic nervous system. The PTSD group without panic attacks reported 
flashbacks that were accompanied by high anxiety symptoms and low cortisol levels. 
The control groups did not differ on any of the measures, indicating that the changes 
found in the l'TSD only group may be because of an extreme autonomic fesponse 
(Jensen, Keller, Peskind, et al. 1997). 
The hormones released during stress play a specific role and modulilte the response 
of adapting to stress. Cortisol regulates hormones such as glucocorticoids and 
catecholamines through a feedback loop to the hippocumpus, hypothalamus and the 
pituitary, However, with exposure to a traumatic event or perceived traumatic situation 
and the subsequent development ofPTSD, the intrusive thoughts and experiences have 
been shown to be accompanied by changes to specific ncuroendoc~ne hormones such as 
norepinephrine (NE), glucocorticoids, serotonin and endogenous opioids (Charney, eta!. 
1993; van der Kolk, ! 996). 
Neurobiological studies of trauma and PTSD victims have examined combat 
veterans, as well as other populations including women and children. A typical profile of 
PTSD shows !ower basal cortisol !cveb, higher glucocorticoid receptor numbers, and 
enhanced sensitivity to exogenous steroids (Golicr & Yehuda, 1998). FurthCnnore, a 
study of rape victims and the immediate response measures of cortisol and 3-melhoxy-4· 
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hydroxyphenylglycol (MHl'G) who subsequently developed a PTSD diagnosis showed 
thnt women with a prior history of physical or sexilal assault had attenuated cortisol 
levels compared to wom-en without such a history. The MHPG levels appeared to be 
associated with injury relotcd to the rope and active avoidonce (Yehuda, Resnick; 
Schmeidler, Yang & Pitman, 1998) 
However, Stein, Y.ehuda, Kover<,> Ia and Hanna (1997) examined responses of 
women with earlY experiences of sexual abuse in childhood or adolescence to the 
dexamethasone suppression lest (DS1). The DST further tests the efficiency of the 
hypothalamic-pituitary adrenal (HPA) axis in shutting off a normal stress response. The 
results showed that compared to non-abused women, women with' a previous history of 
severe sexual abuse had significantly enhanced suppression of plasma cortisol in 
response to O.Smg of dexamethasone. The authors report similar findings with veterans 
with combat related PTSD. Other populations studied with similar findings include 
Holocaust survivors (Ychuda, Kahana, Dinder-Brynes, Southwick, Mason & Giller, 
1995). However, the HPA response to the dexamethasone suppression test is different 
with acute stress and major depressive disorder; cortisol is high suggesting that the 
cortisol receptors are not sensitive. Of particular interest, Lemieux and Coe (1995) 
C}{atnined women with a history ofPTSD related to childhood sexual abuse and found 
that, compared to the control groups, levels of norepinephrine, epinephrine, dopamine 
and cortisol were significantly elevated. Since these findings differed from the combat 
veterans with PTSD, the discrepancy was explained in tem1s of gender difference or oge 
at onset of the trauma or physiological variation. Methodological issues need to be 
addressed as we11, particularly when mok.ing comparisons across studies since some 
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studies measure salivary cortisol levels, others plasma levels, while others measure 24hr 
urinary cortisol excretions. 
Arousal l'.r Dis.wc/alion 
These differences may be accounted for by individual differences in the coping 
response to the extreme trauma. Perry, Pollard, Blakley, Buker and Vigilante (1995) 
describe an ndnption style to trnuma as a continuum from arousal to dissociation, The 
neurobiology ofhypernrousal response is different to the neurobiology of dissociation. 
Perry eta!. associates the neurobiology and phenomenology of dissociation to the 
"defeat" reaction described in animals. From the animal models, an important difference 
between hyperarousal and dissociation is the response ofthe centrnl nervous system to 
'the release of acetylcholine with dissociation or the freeze or defeat response. The 
parasympathetic nerves to the henn, the vagus nerve, cause acetylcholine to be released, 
decreasing the rate in the sino-atrial (S-A) node and also decreasing the excitability of the 
atrioventricular (A-V) junctional fibres. A decrease in blood pressure is experienced, 
sometimes causing fainting. The hyperarousal response is due to the release of 
norepinephrine, a sympathetic stimulation effect, which has the opposite effect on the 
heart to the vagal stimulation. First, it increases the rate of the S-A nodal discharge and 
nlso increases excitability of all portions of the heart, with increased contractions of both 
the atrium and ventricle. Maximal stimulation can increase the heartbeat to three times 
the nonnal rate in humans (Guyton, 1969). According to Perry, ct a!. extreme 
psychological responses to trauma may evoke arousal and/or dissociative symptoms as a 
result of the physiological response of the sympathetic and parasympathetic systems. 
Studies ofPTSD victims measuring levels of norepinephrine and cortisol have found that 
the ratio of norepinephrine to cortisol levels have been twice as high when compared to 
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groups of pBticnts with bipolar manic depressioll or parnnoid schizophrenia. No studiL'S 
have been cited to measure a PTSD diagnosis in relation to norepinephrine and 
acetylcholine levels. 
However, the function of the central cholinergic systems and their role in cognition 
has incn:asing[y,bc~omc !Iii area ofinterest because of the Msociation of acetylcholine 
and Alzheimer's disease. People who die with the disease have been demonstrated to 
have decreased cholinergic markers in the cerebral corte)[, Studies have shown that 
acetylcholine can either improve memo!)' or impair memory, depending on the 
acetylcholine receptor subtypes. For example, one particular type of acetylcho!ine 
receptor, the Ml muscarinic subtype, may impair memory, whi!C a M2 receptor 
antagonist improves memocy (Everitt & Robbins, 1997). 
Changes in brain structures using magnetic resonance imaging (MRI) have been 
reported with lower hippo~ am pal volume in patients with PTSD linked to combattrawna 
(Bremner, Randall, Scott, Bronen, et n!. 1995; Gurvits, Shenton, Hokuma & Ohta, 1996) 
and adult survivors of childhood abuse (Bremn~r, Randall, Vermetten, et al. 1997; Stein, 
Kovcrola, et al. 1997). Another study using functional magnetic resonance imaging by 
Ka.to, Erhard et al (1998) found the hippocampal region to display a long-tenn sustained 
response to an auditory word memory task. This was twice as long as the duration in the 
auditory areas and Broca's area. 
With advances in such !echniques as magnetic resonance imaging, a recent study 
by Sheline, SWlgbavi, Minturn nnd Godo (1999) found subjects with a recurrent history 
of depression to have smaller hippocampal volumes compared to the control group. In 
addition, smaller amysdala core nuclei volumes correlated with hippocampal volumes. 
The study suggests that repeated stress during recurrent depressive episodes may cause 
• 
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insult to the hippocampal cells alfectin!l the ovcrull volume. Sn far these studies do not 
di!li!rentinte the biolo!licul changes for dini:rcnt psycholo!licul diu!lnostic clussitication1 .. 
Since depression is ollen part ofi'TSD symptoms, and fl"SD is not diagnosed in many 
individuals pn:scntin!l with mental disorders such us major depression, it only seems 
logical to examine specific symptoms, rot her than diagnoses, which cluster symptoms 
together. Similarly e.xaminin!l symptoms would address the inconsistency lbund with 
neurohormonal levels in I'TSD groups. The three classes of specific trauma symptoms 
nssocinted with the diagnosis ofPTSD, intrusive experience, defensive avoidance, 
anxious arousal, together with levels of dissociation, depression and anger may 
contribute in understanding the underlying neurobiology and relationships with learning 
and memory. 
The5.: biological changes associated with trauma and PTSD are different from the 
stress response, with high cortisol levels being directly associated \vith memory 
impairment. Research on neurobiological changes so far have extended to maltreated 
children with a dingnosis ofPTSD and o..~sociatcd with adverse brain development and 
alterations in the biological str<:ss system (Boring, Frustaci & Ryon, !999; De Bellis, 
Baum, et al. 1999) 
Studies examining stress, trauma and PTSD associated with learning ond memo!)' 
deficits havll continued to focus on biological changes and have not provided an 
integrated psychological theoretical framework in an eiTort to understand cognitive 
impairment nnd trauma. 
A Theoretical E£amcwork 
Jones and Barlow (1992) attempted to ill!cgmte PTSD theory with cognitive 
processes. Their theoretical model ofthe etiology and maintenance of the symptoms of 
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PTSD directly links the possible inherited biological vulnerahilitics to J>TSD and the 
psychological dispositions of the individual to explain the cognitive distortion component 
of the aetiology ofPTSD. However, Jones and Barlow's model focuses on cognitive 
distortions (i.e., attributions) mthcr than cognitive deficits, and fails to explain trauma 
symptoms nssocioted.wtih-'vcrbill memory deficits. 
From the cognitive litemturc, Baddeley's {1986) Working Memory Model 
provides further understanding of the process by which symptoms of trauma may affect 
memory systems. He conceptualised working memory as a system for temporary short-
term maintenance and managi~_g ofinfonnation needed to perfonn a variety of cognitive 
tasks. The working memory model comprises sub-systems of a "centrnl executive" (CE) 
a.!J.d two sensory proc_essing systems; the phonological loop (PL) which processes 
auditory information, and the visuospatial sketchpad (VSSP) which processes visual and 
spatial information. (See Figure 1.) The CE functions to help maintain and control the 
information by active attention. The other subsystems help to maintain the infonnation 
as a guide for adaptive action. However, if the "central executive" becomes 
dysfur.~l.ional, as may be the case with individuals with J>TSD or trauma symptoms, then 
active attention for the short-tenn mainten1111ce ofinfonnation may be disrupted. The 
working memory system may provide some clues about the way that specific trauma 
symptoms may impact on dysfunctional verbal learning and memory. Since the slavll 
systems have a limited capacity for processing infonnntion, concurrent visuospntinl 
processing, such us intrusivll re-experiencing symptoms of trauma or auditory processing 
such as rehearsal, may then interfere with short-term memory. (See model in Appendix 
A.) 
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Phonalosicni/ArticutOimy 
Loop ( PL) 
"Central ~xocu\ivc"" 
(CE) 
Figure I. Working Memory Model from Baddeley,(! 986). 
Cm::nitive Pro~es.~es After Trauma and PTSD 
Vi•uo-Spllllol Skotch Pad 
(VSSP) 
Memory problems us a result of trauma and PTSD may be due to changes in the 
neurobiology and brain structures responsible for learning, recall and emotional control 
and expression. Research into the afiermoth of trauma and PTSD in relation to cognitive 
disruption has focused on two main areas: \)cognitive processing biases, and 2) 
cognitive distortions. 
Cognitive Processing Biases and Emotions 
The relationship between cognitive processing and emotions bas involved a long-
standing debate; from the view that emotions are not dependent on cognition, (Zojonc, 
1980) to the other extreme in which cognitive appraisal precedes emotions (Lazarus, 
1982). However, an important factor in all these models is the differentiation between 
conscious strategic processes and non-conscious automatic processes. The automatic 
processes arc considered to be involved with emotions, eg spreading activation, in 
relation to mood-memory network theory {Bower, 1992). A num~r of experimental 
studies in the last two deendes have exnmined emotion and selective encoding associated 
wi_!!t depression, anxiety nnd PTSD. Patterns that arc quite distinct in processing 
I 
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personally relevant emotional infonnutil'n hove been found in individuals with anxiety, 
depression, nnd I'TSD in comparison to matched control groups. 
Interference Stroop Studies with Emotional Disorders 
These patterns have developed from studies u9ing interference tasks such as the 
modified Stroop colour·n-aming task. In this, the colours of the words ore presented in 
blocks of neutral, positive, negative and emotionally disturbing or fear specific words. 
The reports have shown thnt individuals with high anxiety take more time to name the 
colour ink for threat-related stimulus words (Mnthews & MacLeod, 1985; Watts, 
McKenna, Sharrock & Trezise, 1986). Similar patterns have been reported with people 
with high levels of depression for depression relevant words (Got lib & McCann, 1984; 
Wil\illllls & Nnulty, 1986). However a different pattern emerged in a study including a 
group of20 patients with a) nine pntients with a combined diagnosis of anxiety and 
depression and 11 patients with gcncrali.sed anxiety only, and b) a control group. 
Patients with only generalised anxiety showed more colour-naming interference for 
anxiety words than neutral words using both supraliminal and subliminal exposure 
conditions. Interestingly the individuals with both anxiety and major depression did not 
show interference with negative words even though high levels of anxiety were 
diagnosed (Bradley, Mogg, Millar & White, 1995). Depression with anxiety seems to 
counteract the bias for negative infonnation in preconscious processes. This is possibly 
due to depression being nssocintcd with amotivntion, a slowing down in decisions and 
lacking in cognitive initintives (Hertel & Hardin, 1990) or simply that individuals 
suffering from depression have a higher priority to focus on the self and internal 
perceptual events (Ingram, 1990) rather thnn future events. 
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Cognitive processing of emotional information in PTSD using a modified Stroop 
procedure have been conducted with combat veterans (Knspi, McNally & Amir, ]995; 
McNally, English & Lipke, 1993; McNally, Knspi, Reimann, & Zeitlin, 1990), rape 
victims (Cassiday, McNally, & Zeitlin, 1992; Foa, Feskc, Murdock, Kozuk & McCarthy, 
199\); motor vehicle accident survivors (Bryant, & Harvey, 1995) and ferry disaster 
survivors (Thrusber, O~gleish & Yule, 1994). 
Knspi, et al. compared a PTSD group of30 Vietnam veterans with a control 
group, and found more interference for combat words than for other words in the PTSO 
group. Similar results in mpe victims with PTSD have been found with a longer 
response latency for colour naming of rape-related words than neutral, negative or 
positive word types (Fou, eta!. 1991). Interestingly, the rap~ victims with PTSD had 
notably higher means on the Beck Depression Inventory thnn victims without PTSD and 
the control group. The diagnosis of depression with PTSD did not have the same effect ,, 
i! 
as combined generalised anxiety and depression on the interference task. /? 
The study using motor vehicle accident survivors with PTSD also ~)eluded a 
group with simple phobia of driving as weU as a control group with low anxiety (Bryant, 
& Harvey, 1995). This was the first study to compare interference on the modified Stroop 
test with individuais with PTSD and simple phobia. This was based on the proposed 
model for a stronger nttentional bias in the PTSD condition by Litz and Kuane {1989). 
As hypothesised, participants with PTSD demonstrated greater interference on strong 
threat words than did the simple phobia of driving and the low anxiety groups, In 
addition, trait and state amiety mean measures showed no significnnt difference with 
PTSD and simple phobia. Contrnry to what was expected, the simple phobia group did 
not display an interference effect. This study suggested that nttentional processes might 
I 
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be different for PTSD patients compared to simple P!Jiibia. Of particular importance is 
the fact that co morbid conditions such as depression were not assessed with the 
participants in this study. 
Another study using the modified Stroop task with ,I'TSD patients was conducted 
to extend trauma events from rope Qr war veterans (ic. intentional threat by a person) to 
disaster survivors of the Herald of Free Enterprise ferry that capsized at Zeebrugge in 
1987 (Thrasher, Dalgleish & Yule, 1994). The results of this study exhibited similar 
patterns of selective processing bias for disaster-specific material in survivors with high 
PTSD vs low PTSD symptomatology as in previous studies with vetcfl!Jl5, rape victims 
and motor vehicle accident survivors. Depression was measured io this study using the 
Beck Depression Inventory and the high PTSD group showed significantly higher levels 
of depression than the low PTSD and the control group. This suggests that depression 
and PTSD may not have the same counteractive processes found with depression and 
llll){iety (Bradley, Mogg, Millar & White, 1995). 
Co!l5istent results with selective processing in anxiety disorders implies that 
indivjdunl specific threat related material is represented differently than in those without 
the disorder (Foa et al., \991}. Furthermore, it appears from these studies that: a) 
individuals with high PTSD symptomatology process threat material diffo!rontly than 
individuals with other anxiety disorders and b) that comorbidity ofPTSD and depressirin 
!!oes not diminish the selective processing bias as with anxiety and depression. 
Cognitive Distortions and PTSD 
Foa, Steketee and Rothbaum (1989) proposed a model of the development and 
maintenance ofPTSD, which extended classical conditioning of learned "alarm" 
reactions. The fear structures mentioned above are networks in memory that contain 
I 
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intbnnntion about the stimuli or responses that are dangerous, as well ns ioformntion 
about the physiologicnl responses to the threat or pcrcdvcd threat. Fun ct al. proposed 
that PTSD symptoms arc produced when the meaning ofthrcatlx:comes part of the 
network os a rcsult ofu truumatic event becoming on associated stimulus. A cognitive 
distortion such as nn exasserated expectation for the trauma to rc-occui.bccause of 
violated beliefs ofsafcty duting the traumatic experience then results. ~ltber cognitive 
distortions include n belief that the anxiety will persist forever because of little control of 
the intrusive thoughts. Predictability and attributions of threat as well as a perception of 
incontrollability nrc two main concepts that are also distorted in PTSD sufferers and 
which are central to the mnintcoance ofthc symptoms. 
To summarise, it is evident that cognition plays a major role in maintaining the 
trauma symptoms. Both areas of research in selective information processing biases for 
the threat-related material and also with cognitive distortions have shown a role of 
cognitions. By examining each of the trauma symptoms in relation to the literature on 
memory deficit WJd more specifically to verbal learning and memory, a deeper 
nnderstWJding of this complex area may be clarified. The model of memory used is 
Baddeley's framework ofWorking Memory. 
Examination of Specific Trauma Symptoms in Relation to Learning and Memory 
Specific trauma symptoms in relation to PTSD have included intrusive 
experiences, defence avoidance and anxious arousnl, while this study also includes 
~ymptoms of depression, dissociation and anger to examine the effects on verbal learning 
WJdruemory. 
Truuma Symptom! und Memory 3! 
lntrusi~e e:o:perlences reflect the "B" group symptoms of the DSM·IV diugnostic 
criteria for PTSD. They include nightmares, flashbacks and memories that are easily 
triggered by current events and repetitive thoughts of previous traumatic experience that 
intrude into conscious awareness. The individual exposed to trauma perceives these 
symptoms as being undcr"no control and come from nowhere" (Briere, 1995). Such 
· experiences would predict negative effeets on learning and memory performance tasks. 
Research into this specific symptom in relation to cognitive deficits has not been 
conducted. 
Defensive Avoidance symptoms consist of avoiding internal and external stimuli 
that bring back painful experiences nfthe trauma. Individuals have reported trying to 
eliminate or stop thoughts or memories from conscious awareness as well as avoiding 
events or places that may reactivate the upsetting thoughts. Defensive avoidance is a 
coping mechanism by which the individual sustains psychological function and reduces 
anxiety to levels less overwhelming for daily living. Clearly defensive avoidance is a 
conscious and intentional process, unlike dissociation or repression (Briere, 1995). 
Anxious Arousal 
According to the process efficiency theory (Eysenck and Calvo, 1992), worries 
and other anxious thoughts tend to use resources of working memory such as processing 
and storage (Baddeley, 1986), The central executive and the phonologicolloop are 
assumed to be active with worry or other anxious thoughts ( Deraksban & Eysenck, 
1998). It may be that anxious arousal will have negative effects on cognitive 
perfonnancc, specificolly verbal learning and memory. The results of research in the 
area of anxiety and performance are inconclusive. Theoretical and methodological 
factors may explain some of the inconsistencies. Eysenck suggested that anxiety has two 
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main eiTects on individuals a) the worry which ucl5 us o di~tracl!lr on the task, and h) an 
increase in nrnusnl which mny octivote motivmion to put more cffi1rt on the ta~k and 
sometimes may counterbuluncc the worry (fluddelcy, 1990). By studying ncuroJ 
mechanisms of the limbic eortex and the frontal lobes, individual diiTcrenccs in these two 
pro~csscs m~y provide unique ways of understanding thut onxi~ty is not simply n 
distmction to cognitive mcdmoisms but may in fact play n vitnl role in cognitive adapt ion 
(Luu, Tucker, & Derryberry, 1998). 
Baddeley (1990) reviews the literature on anxiety and performance. In the last 
two decades evidence has .shown that nn:dety impairs a number of cognitive tasks 
specifically, anagram tusk performance, mental arithmetic, digit span and free recall. An 
area that has had extensive research in relation to anxiety and performance is scholastic 
perfonnance. 
Test anxiety was originally thought to comprise two factors. The first is the 
emotional response with the physiological changes of sweating 1111d increased heart mte, 
1111d secondly, the self-talk of negative future consequences eg." I'll fail the test". The 
latter, referred to as worry, was significantly correlated with test resul15. Funhermore, 
reports of worrying have since been associated with less use ofdcepet processing 
strategies while studying (Baddeley, 1990). 
Examining the literature more specifically on verbal memory and amdety, Wiens, 
McMinn and Drossen (19&8) used the RA VLT scores and the Spielberger State-Trait 
Anxiety Inventory and found no significant correlations. Yet another study by 
Unkeostein and Bowden (1991) found a correlation of -.57 in an alcohol rehabilitation 
group, but these findings were not replicated in a second study. It appears that worry and 
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arousal may be competing factors that can explain the inconsistencies when researching 
' -.~ 
cognitive function and IUlXiety, particularly new verbal learning. 'L,. 
r}bere is evidence that mood and emotional factors may influence learning and 
memory. Stress may distort normal attention, thus affecting tltc way material is encoded. 
Depression is also suggested to impair learning, probably due to inadequate e~coding 
rather than deficits in retrieval (Baddeley, 1990). 
Depressio11 is another response to a traumatic event with perceptions of loss of 
control over the trauma experience. It can also be a secondary_symptom as a result of 
perceptions ofloss of control over overwhelming feelings of anxiety or anger (Carlson 
1997). 
Depression may manifest cognitively, emotionally, behaviourally and 
physiologically. Only the cognitive factors will be discussed here. Cognitively, 
deprcss,i,on h(IS been shown to lead to bi(!Sed recall of negative stimuli and recall deficits 
for positive and neutral stimuli (Burt, et nl. 1995). Numerous clinical studies have been 
performed with mixed findings, some indicating poor memory on some tasks but not on 
others, and some have reported significant improvement after treatment with 
antidepressants or other therapies (See review by Burt, Zembar and Niederehe, 1995). 
These inconsistencies may have been due to a number of variables including: subtype of 
depression, severity, inpatients or outpatients, age, assessment tasks cg. visual or verbal, 
effort required for acquisition and recall to name a few. Burt eta!. (1995) conducted a 
meta-analysis using datu from 99 studies on recall and 48 studies on recognition in 
clinically depressed Wld non-depressed samples and found a significant association 
between depression and memory impairment. More specifically, there were greater 
depression effects for verbal than for visual stimuli. In addition, secondary analyses were 
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conducted to determine if memory impairments were specific to depression or other 
psychiatric disorders such ps schizophrenia, substance abuse, amdety and personality 
disordo..'f. The findin!,ls indicated no memory impairments with subjects with only 
substance abuse or only anxiety disorder when compared to a control group, but 
signilh;ant impairment in the comorbid miJ<:cd group. 
Burt et al. {1995) gave some theoretical explanations for the association of 
depression and memory deficits. They include the mood congruency effects, 
conservative response biases or impoverished output due to low energy or motivation, 
impaired use ofdfortful memory strategies to sustain a\lention, or lack of motivation to 
use them, and the length of retention interval. 
Hertel (1997) expands on these possible explanations of memory deficits for 
neutral events associated with depression. Interestingly, depressed individuals have good 
memory for negative events (explained by the self-focusing process) and recall related to 
depressed mood. On the other hand, self-focusing or intrusive thoughts for neutral 
material impaired memory can be explained by two stages of the information processing 
model. In the initial stage of encoding, intrusive thoughts may redirect attention, since 
with a depressed person, self-concerns ure more demanding of attention. The second 
stage at v;hich memory can be affected is at the retrieval time, when intrusive thoughts 
may redirect attention. Hence, with severe depression and greater frequency of intrusive 
thoughts, the greater the inability to redirect attention to the task. Williams, Watts, 
MacLeod and Matthews (1988) concluded that deficits of memory in depression could be 
predicted by the degree of involvement along the continuum of controlled to automatic 
processing. 
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Dissocia//o/1 according to Briere {1995) is n coping nvoidnnce mcchnni~m thnt is 
unconscious, and which results from a traumatic experience ami severe psychological 
distress. Behavioural and cognitive processes include disengagement, depersonalisation, 
dcrealisation, out of body experiences and emotional numbing. High levels of 
dissociution have been reported to be associated with distractibility, "spacing out" and 
feeling out of touch with the body. 
Dissociation symptom3 have been shown to be strongly associated with trUumatic 
experiences, particularly the pathological fonns of fugue and dissociative disorders 
(PutmM & Carlson, 1997; Sanders & Giolas, 1991). Assessing dissociation with trauma 
victims is strongly recommended by Cnrlson (1997) to detect the cognitive avoidance 
strategies used and disturbances in memory and identity. Reports of dissocintion during 
the trauma event may involve cognitive, affective, behnvioural and physiological 
avoidance, eg. unable to feel the pain of physical leg injury during battle. Dissociative 
activity during the trauma is a 1\rong predictor of developing PTSD {van dcr Kolk, 
1996). Dissociation has been associated with other disorders and to occur in non-clinical 
tontexts. However, the pathological symptoms of dissociation will cause distress and 
dysfunction in dnily activities for individuals hnving experienced a tmumatic event. 
The integration of dissociation symptoms into a framework of trauma response by 
Carlson {1997) provides a very useful association with verbal learning and memory 
deficits. VanderKolk, VIlli der Hart and Man1r (1996) consider the two trnuma 
symptoms described above, intrusive experiences and defensive nvoidance, as 
dissociative because the ex)leriencc is out of context. However, as defined by Briere 
(1995), dissociation is unconscious, yet the intrusive experience can be conscious. It 
needs to be made clear also that avoidance can be conscious or unconscious. When 
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depersonalisation or distortions of the self and distortions in perceptions of the world arc 
experienced, it is a fonn of cognitive avoidance of which the individual is unaware. The 
above discussion of the two symptoms (of the conscious fonn) gave some explanations 
as to possible processes in the working memory system that can compromise the verbal 
learning process. The question then arises as to the interaction of such unconscious 
processes and the working memory system. 
If we adopt the definition by CIU!son of pathological dissociation as: 
·• cognitive, affec/ivc, hchoviouro/, and physiological 
rc-e:rpcricnc/ng and avoidance that re.~ults in lock of 
integration ofthaughts.jeclings, behaviours and sensa/ions 
in/a the stream of cansc/aume.~.l'", 
then we must conclude that dissociation involves some degree of both conscious and 
unconscious awareness. According to Horowitz (1986), this conscious awareness has 
some motivational basis to process the trauma and possibly alleviate the cognitive 
dissonance so as to interpret the event in ways consistent with the schcmas of self and the 
world. In an effort to understand dissociation symptoms in relation to verbal memory 
deficits and Baddeley's working memory system, this adoption of dissociation may be 
helpful to integrate theory, clinical observations nnd research oftrauma symptoms. 
Carlson's definition of dissociation involving re-e:-:periencing and avoidance is 
supported by a number ofrcscllfChers who have reported these two symptoms to go 
through a cycle of phases (Hennan, 1992; Horowitz, 1986; Spurrell & Mcfarlane, 1995). 
Although Hennan supports the cycle, she applies the mode! to childhood abuse trauma 
using a different approach. The avoidance phase is the dissociative slate thattraumatised 
children adopt as a defense mechanism. Hennnn (1992) hypothesises that this automatic 
coping mechanism can be used to extreme levels and lead to feelings of disconnectedness 
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and detachment. Other disturbing behaviours may result, such as self -mutilation, in the 
straggle for the traumatised individual to feel, and be connected with the self and leave 
the dissociative state. Self-injury has been a major concern with therapists working with 
individuab experiencing dissociation (I lalpcm & Henry, 1994). So far, research 
investigating PTSD in relation to verbal learning and memory deficits has not assessed 
levels of dissociation. Furthcm1orc, much of the research on dissociation has focused on 
memory impairment in terms of fragmentation for recall of the trauma. VanderKolk 
and Fisler (1995) review the literature on the comparison of memories for stressful and 
trnwna events and this may shed some new insight into verbal memory and trauma. The 
reports of intrusive recollection of the traumatic events in patients suffering PTSD was 
shown not to change over time. This was different for reports of"flushbulb memories" 
in which subjects had changed their recollection after a number of years. The reason for 
these differences according to van dcr Kolk and Fisler is the way the event is initially 
stored 11s sensory fragments without coherent sematic components. In addition, the 
memories are said to be highly state-dependent and cannot be elicited at will. 
Eventually, subjects reported that a narrative of their trnumalic event developed over 
time. This is different for non-traumatic sensory information processing in which the 
input is synthesised into symbolic form without conscious awareness. The process 
involves the translation of the sensory impressions into a personal story. The lack ofthis 
process with trauma events may hove implication on new information processing. 
Memory problems arc also associated with dissociative symptoms about the 
trauma and with the false memory syndrome, but this study will not expand oa these 
issues. An additional important element is that the memory impninnent may lead to 
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under reporting of the troummisotion or the event (van den /lout, Mcrckclbach & Pool, 
1996; van der Kolk, 1996; Carlson, Annstrong, Loewenstein & Roth, 1997). 
The processing of information uftrnumo experiences from a neurological 
perspective suggests reasons for learning and memory impairment associntcd with 
di~suciption. Ncuroimnging during an intrusive experience (considered being 
dissociative) found an increase of activity in the right hemisphere that is associated with 
the activity of emotions as well as in the right visual association cortex. However, there 
was a decrease in activity (ie blood flow and oxygen utilisation) in Broca's area in the 
left inferior frontal cortex associated with verbal representation (Rauch, van der Kolk, 
Fisler, et al in press). This 3fca is also involved in the phonological loop of the verbal 
working memory. 
However a recent study of adult women traumatised by childhood sexunlabuse 
measured significant differences on measures oft he Dissociative Experiences Scale 
(DES; Bernstein & Putnam, 1986) and found no impainnent on explicit memory function 
when compared to thll comparison group (Stein, Hnnnn, Vnerum & Koverola, 1999) 
A11ger The symptom of anger has been already discussed in relation to trauma, 
but no study has explored the emotion of anger and verbal learning and memory. 
Elevated levels of anger have been positively associated with the d!lvelopment ofPTSD 
(Riggs, Dnncu, Gershuny, Greenber:J & Fun, 1992). Anger may contribute to verbal 
learning and memory deficits through similar processes of interference with attention as 
depression. 
Other important factors that have been reported to affect measures of verbal 
memory have been the effects of demographic variables such as age. education, 
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intelligence, und gender on the Rcy Auditory Verbal Learning Test (RAVLT); Schmidt 
1996). 
Demographic Variables thnt inducncc Verbnll.cominu. Memorv and Trauma 
Age am/Memory 
Children's perfonno/i~e on the RA VLT improves with ugc, while experimental 
research confirms that me01ory performance does decline us a function of normal ageing 
(Schmidt, 1996). Tbu Rl),.VLT normative data found a significant e!Tuct of age on 
performance over the ag:!s ofS-79 years. 
Early studies reiiort that working memory declines with increasing age, cg. a drop 
in backward digit spa~· ... · from age 70-79 (Berg, 1980; Johansson & Berg, 1989). A 
number of cxperimcn;~l stud ius conducted by Salthouse, Bahcock and Show (1991) that 
compare younger ani! older adults imply that there arc no age-related differences on 
struehlml and operational capacities ofworking memory. It is important to understand 
ncurologicalossessment measures for active verses passive measures of working 
memory. Thu active aspect of working memory requi;,::s tasks that constantly update and 
manipulate information processing. Dobbs and Rule (1989) also found an age associated 
decline in working memory between ages of60-69 and 70 +years, suggesting on overall 
decline of the processing capacity or the speed at which the processing changes con 
occur. 
Fisk and Warr (1996) examined specific sub-systems of working memory and 
compared older with younger groups of adults. Deficits were observed in working 
memory, perceptual speed and central executive functioning but not in functioning ofthe 
phonological loop. The finrlings suggested thnt when perceptual speed is controlled for, 
all of the age varinnce in working memory nnd central executive functioning differences 
Trmnna S~mplmns and Memory 40 
lll.'I'C almost eliminated. Once again a slowing down in the rotc ut which information is 
activated is evident. 
Longitudinal studies on aging and memory change hove the added advantage of 
greater sensitivity to age clwnge since individual differences no longer need to be tnken 
into account stutisticnlly. llultsch, Hertzog, Small, McDonuld-Mizczak and Dixon 
{1992) measured change on memory, intellectual ability and information processing ta.sks 
over a 3 year interval on 328 community dwelling men and women aged 55-86 years. 
They found declines in working memory, world knowledge, and verbal fluency, even 
when processing time variables were controlled statistically. However, word recall 
showed no significant change. Baddeley, Wilson and Watts {1996) also review evidence 
that recall of lists of items drop very little with age. 
Age is also known to moderate emotions. Hence, a.sscssment of the perceived 
trauma symptoms may be effected with increa.scs in age. Older adults report few 
negative emotional experiences, have greater emotional control and lesser expressivity 
when compared to a younger cohort. This indicates that with age, there is increa.sed 
competence for emotional regulation. ln particular, there is a decrease in subjective 
experience of anger, sadness and fear and an increa.se in happiness (Gross, Carstensen, 
Tsni, Skorpen, & Hsu, 1997). 
Ge11der a11d Memory 
Gender ha.s been related to perfomJancc on verbal memory tests in some studies. 
Others reported negative findings, while sti11 others have reported that females out-
performed males on the RA VLT {Schmidt, 1996). 
Vakil and Bluchstein {1997) used the RA VLT on 528 people ogcd 21-91. The 
results showed a significant and consistent advantage for females over males on most of 
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the verbal memory mcusures. Developmentul sex differences in vcrballcaming have 
also been found. A total of811 boys and girls ages between 5 and 16 were administered 
the California Verbal Lcuming Test- Children's Version and sex differences were found 
nt all nge levels. Girls performed better tlmn boys on nil of the immediate and delayed 
rccnlltrnils ond the delayed recognition trail (Krnmer, Delis, Kaplan, O'Dennell & 
Prifitera, 1997). 
Education and lutefllgence and Memory 
Research on the RA VL T hns generally found a small moderate positive 
correlation between education and memory indices. Significant correlations have varied 
from study to study. Similarly, studies with intelligence and verbal memory have been 
inconsistent, and Schmidt {1996) suggests that these factors do not contribute 
substantially in interpreting test perfonnance. 
However, intelligence has been reported to have significant negative correlations 
in relation to PTSD symptoms (approximately r = -.33 to -.37) and predict 1111 additional 
10% of the variance after combat exposure had accounted for 17% of the regression on 
scores ofPTSD (McNally & Shin, 1995; Vnsterling, Brailey, Const1111s, Borges and 
Sutker, 1997). A recent study e)mmining pre-combat intelligence in a PTSD 1111d non-
PTSD group found that people with lower intelligence were more likely to develop 
PTSD symptoms, even when controlling for the extent of combat exposure (Macklin, 
Metzger, Litz, McNally, Lasko and Orr, 1998). 
Alcohol. Tranmaand Memory 
Although memory impairments have been nssoeiatcd with the severity of trauma 
in sexual and physica!ly abused adult survivors 1111d war veterans with PTSD ns already 
discussed, research also indicates that a high proportion of trauma victims have alcohol 
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relnted problems. Keune, Gerardi Lyons, and Wolfe (1988) have demonstrated J>TSD 
und substance abuse disorders. American studies have indicated between 40·70% of 
women in treatment for alcohol or dmg dependency have e~~:pcricnccd incest in childhood 
(Bummer, 1993). Childhood physical and sexual abuse victims have reported alcohol 
dependency (Bummer, 1993; Fleming, Mullen, Sibthorpc ct al. 1998; Ladwig & 
Anderson, 1989; MoncriciT & Fanner, 1998). "n!c prcvBlcncc of ulcoholism in veterans 
in an American study of the Vietnam and Korean wars attending a clinic not devoted to 
the treatment of alcoholism wns 60%, compared to 25% of others attending the clinic at 
the same time (Branchcy, Davis & Lieber, 1984). In Perth, the Vietnam Veteran 
Counselling Service reported between 80-90% of the veterans that usc their services 
experience alcohol abuse (D. Unbovick, personal communication, May 26,1998). 
Alcohol eoosumption in the studies by Bremner, et al. (1993,1995) had been controlled 
for by matching for the total number of years of the alcohol abuse in the two groups. 
However, this may not adequately control for the effects of alcohol on memory function 
perse. 
Alcohol and other substance are known to have negative effC(;tS on memory 
(Parsons, 1987; Uddo & Oouvier, 1990). In a study by Waugh, Jackson, Fox and Hawke 
et al. (\989), the efT eels of alcohol consumption of 131 healthy male social drinkers wns 
examined. The results showed a decline on the Rcy Auditory Verbal Learning Test, 
Austin Maze, and the Little Man and Spatial Memory Tests when comparing the high 
consuming group to group that consumed lesser amounts. 
in another study relnting to alcohol and verbal memory, 491 patients treated on an 
Wcohol ward and who were free from psychosis and brain damage were administered the 
MMPI and the Rey Auditory Verbal Learning Test to evaluate the effects of alcohol and 
Trnumn Sympl<>m• nnd McmQry 43 
depression on memory function. The RAVLT scores of the akoholgroup were lower on 
initial repetition, recall and recognition trinls and the depressed group only had lowered 
initial repetition ~e,Jres (Query & Mcgran, 1984). 
Rationnlc to Link Trnumn Symptom~ nod Jlerbnl Lcorning and Memory DcfidiM 
Since World War II, studies of war vetcrnns hnvc shown the negative behavioural 
and emotional outcomes thnt constitute PTSD (Ycltuda & McFarlane, 1995). Early 
clinical reports also indicated that 67-100% of veterans with PTSD su!Tcrcd problems in 
memory and conceatrntion (Archibald & Tuddcnham, 1965; Burstein, 1985). 
In the !liSt decode, research has focused on the long·tenn cognitive impainncnt of 
veterans. Wolfe and Chamcy (1991) advocated neurological assessment to be 
incorporated in the PTSD diagnosis as a result of many veterans' complaints of 
disturbances in concentration and memory. Memory problems in relation to e:-:treme 
trauma have now been recognised and have certainly gone beyond the early perception of 
compensation neurosis as reported by Archibald and Tuddcnham (1965). A comparison 
of peacetime neuroses with war neuroses found a higher percentage of cases with war 
experiences to have rcsistont symptoms. The cause wns considered to be because of 
secondary gains ofpen~ions and disabilities rather than the traumatic stress ofwnr. 
In the last decade, problems in memory, and in particular verbal deficits have 
been reported, with traumatiscd individuals who have experienced sexual! physical 
abuse, war veterans or other traumatic events two to three decades ago arc of concern. 
The role ofvcrbo\leaming ond memory in most therapeutic interventions relics on verbal 
recall and learning of linguistically based mnteriols. Verbal deficits would clearly a!Tect 
progress in these therapies. Difficulties in learning and concentration also have 
imp[icotions for impaired academic perfornumcc (See review by Frayne, 1999). 
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From a psychologieul perspective, very little is known of the processes 
underlying the long-term consequences of trauma, PTSD and how these may involve 
learning and memory function. The neurobiological research on PTSD so far suggests 
that it is possible for "states" ofhypcrarousa\ to become "tmits" with definite anatomical 
changes, such as in hippocampus volume, as well as other permanent physiological 
changes (Perry, c\ nl. 1995), Recent studies using neuropsychological tests of attention 
nnd learning have reported both global and more specific deficits. For example, global 
cognitive deficits are reported with accompanying broad psychopathology in former 
prisoners of war and combat veterans (Sutker, Winstead, & A !Jain, 1991). Bremner, 
Scott, Deloney, et ol. (1993) narrow the focus of cognitive deficits to short term memory 
with combat veternns. Another study ofPTSD in adult survivors of physical and sexual 
abuse provided infonnntion on deficits in short·tcnn verbal memory (Bremner, Randa][, 
Scott, Capelli, et al. 1995). Uddo, Vasterling, Brailey and Sutker (1993) used the 
RA VL T to usscss verbal memory and found poorer performance in the PTSD veterans 
than the comparison sample. They showed lower scores on both the repeated trials and 
greater sensitivity to proactive interference and pcrscverative errors. Yehuda, Keefe, 
HIITVey, eta!. (1995) also used a specific verbal measure, the California Verbal Learning 
Test (CVLT; Delis, Kramer, Kaplan & Obcr, 1987). Unlike the previous findings of 
Uddo, etal., their results showed no differences between veterans with PTSD nr1d a 
community control group on measures of initial attention, immediate memory cumulative 
learning and active interference from previous learning. However, differences were 
found on both short and longer delayed recall trials. In a study of Persian Gulf War 
veterans (Vasterling, Brailey, Constans & Sutkcr, 1998), deficiencies were found on 
immediate and delayed tri.als ofRVL T, with more intmsions and false positives on the 
I 
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recognition triul. The symptoms ofre-CXp!!ricncin!l and avoidance accounted for the 
variance on intrusions. A recent study by Jenkins, Langlais, Delis and Cohen (1998) of 
rope victims with PTSD found a significant difference on the delayed free recall using 
the CVLT when Comp~red t9, two control groups. Yet, Stein, Hanna, Vacrum and 
Koverola (I 999) report no evidence of explicit memory impainncnt between child sexual 
abuse survivors and a comparison group using the California Verbal Learning Test. 
Studies to date in relation to PTSD an'd memory de lie its have· focus~d on n global 
measure ofPTSD. Comparison of some of the studies need to take into account the 
changes made in the DSM, but also that such comparisons ofPTSD and non-PTSD 
groups are not homogeneous and may give inconsistent results. By exploring the specific 
symptoms as a result of perceived trauma this may alleviate such confound in relation to 
verba\ learning and memory deficits. 
Methodological h~ue,~ Related to" the Studies of PTSD and Learning and Memory 
A closer examination of the literature to assess the reasons for inconsistency in 
the studies relating to PTSD and verbal and \earning deficits appears to be related to a 
number of methodological issues. These include: small sample sizes, insufficient control 
groups, ethnic differences across samples, upreliable measures ofscveiity, comorbid 
disorders, different settings, the usc of a number of different neuropsychOlogical tests, 
at~d different time intervals to measure delayed recall and _alcohol consumptiOn. 
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Sample S/:c 
Very small sample sizes have been a general criticism of such stm.Jics with Si!mplc 
ranges from 12 to 26 participants in size across control nod test gruups. Rcsu[L~ nrc very 
difficult to generalise from these studies. 
lnstifficiMt Crmlrol Gruups 
The majority of the studies have used one control group from either the 
community or enlisted recruits to compare n PTSD sample of in-patients or outpatients 
matched for age, sex, years of education, handedness, socioeconomic status n.1d alcohol 
abuse. Significant differences in memory deficits between the two groups do not imply 
that these are due to PTSD. No control groups with trauma exposure and no PTSD 
symptoms have been included in the designs, with the exception of the more recent rape 
victims study by Jenkins, et al. (1998), making the results of other studies in this area 
inconclusive. In addition, Stein, et al. (1999) muncs the two groups in the study child 
sexual abuse and healthy curnparison participants, since only 77% of the sexual abuse 
group have a diagnosis that met the DSM-IV, adding to problems of comparing results. 
Ethnic Dl.fforenccs Across Samples 
In addition, the composition of the groups varied. For example, the majority was 
white in Bremner, Randall, Scott, et aL (1995), while in Vru;terling, et al. (1998), the 
majority was made up of African Americans. The di!Tcr("nt cultural context makes 
comparisons of the studies difficult and may have some implications for the cognitive 
assessments. In addition, the majority of studies use males only (Bremner, Scott, 
Delaney, et aL 1993; Uddo, ct aL 1993; Ychuda, Keefe, ct al. 1995), while two studies 
used a small number of females (Bremner, Randall, Scott, ct aL !995; Vastcrling, ct nL 
' 
,, 
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1998). Significant differences between gender ore dimcult to assess with such small 
samples. 
Unreliable Measu(~·\' ufSel'crily 
The diogno_sis or'rTSD in the veteran studies (Bremner, Scott, Delaney, eta!. 
1993; Bremner, Randall, Scott, Capelli, ct al. 1995; Uddo et al., 1993; Yehuda, Keefe, et 
al., 1995) was assessed with the Structured Interview as well as with the Mississippi 
Scale-Combat Related (Kcnnc, Caddell, & Taylor, 1988) to measure severity of the 
veterans PTSD symptoms, A closer examination of the Mississippi Scale-Combat 
Relate~ indicates that it doe"s not assess all of the symptoms ofPTSD as per the DSM· 
IV. In addition, only a total score Is obtained nnd subscale scores of the particular 
symptoms that make up total PTSD severity symptom are not assessed. The study by 
Vasterling, et al. (1998) of Persian Gulf War veterans utilised the Mississippi Scale for 
Desert Storm War Zone Personal (adapted from Keane, Caddell & Taylor, 1988) and 
illcluded a rating of symptom severity for each PTSD symptom using criteria B, C nnd D 
according to the DSM-1 V. The study by Bremner, Randall Scott Capelli, el al. {1995) 
with adult survivors of childhood abuse used the Schedule for Affective Disorders and 
Schizophrenia· Lifetime Version (SADS-L; Endicott & Spitzer, 1978) to exclude 
participants from the study and also select those with an Axis I disorder. Participnnts 
were included if they had a history of severe childhood physical, se)[ual and emotional 
abuse using the Early Trauma Inventory (ETI; Kriegler, Blake, Scbnurr~.Bremner, Zaidi 
& Krinsley, 1992). This scale Willi developed liS part of a parallel project and an index of 
severity of abuse exposure was incorporated so that the relationship between severity of 
childhood abuse III!d memory function could be examined. The severity index~,s were 
folll'lcd by counting the number of times the physical, emotional and sexual abuse 
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occurred mulliplicd by the total number of years the ubuse wus maintained. Such a 
measure of severity of abuse has !imitations because of the retrospective nature and often 
inaccurate report of abuse by patients, especially if they were very young when the abuse 
occurred. Von der Hart and Nijcnhuis (1999) recommend corroborating evidence wben 
childhood abuse is reported and a detailed index mcm;urc may be of questionable 
accuracy. 
"Severity" is complex and some studies above have measured severity in terms of 
symptoms of a total PTSD score, while others have attempted to measure severity in 
tenns of the specific symptoms of the criteria B, C and D of the DSM-IV for PTSD. 
"Severity" in these studies focuses on what has happened after the event, while the study 
by Bremner, Rundall Scott Capelli, ct al. (1995) with adult survivorn of childhood 
measured severity in terms of the traumatic event(s). Measuring the severity of a 
traumatic exposure is problematic for a number of reasons. These include that the 
individual perception of an event differs in the degree of distress from one person to 
another. In addition, the possible low test-retest reliability of recall for a number of 
distressing events maybe additive. There arc biases in a retrospective assessment to find 
the strcssors for PTSD diognosis, since the forgetting process is 11 nonnal adaption to the 
trauma event (McFarlane & de Girolamo, 1996). 
In addition, the above studies had the experience of a particular trauma as the 
inclusion criterion for the study cg, war experience, sexual and/or physical abuse, but 
other traumatic events in the individual lives since the \lriginal event have not been 
reported. So far no scales have been developed to nssess severity of the trauma and while 
measures have been developed to assess symptom severity, concerns remain as to their 
accuracy. Another concern is the time that has lapsed between the trauma and symptom 
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measurement. What other factors play u part in coping with the symptoms to minimise 
or ma:~;imise them? 
Crmmrhld Di.wmfl!r.l' 
Another issue regarding the studies of PTSD and memory deficits is the 
presentation of common comorbidities with PTSD. Research investigating cogniliv!l 
impairment with concurrent affective comorbiditics may have additional impacts on 
memory. So far methodologies have been inconsistent, with some studies having 
included comorbidities in the PTSD group (Bremner, Randall, Scott, ct al. 1995; 
Vasterling, eta!. 199!1), while others excluded subjects in the PTSD group with 
comorbidities (Bremner, et al. 1993; Uddo, eta!. 1993; Yehuda, Keefe, eta!. 1995). The 
recent study by Stein, eta!. (1999) measured depression and dissociation symptoms. The 
comparisons of findings in relation to trauma and PTSD in relation to memory deficits 
can thus be confounded by comorbid disorders. However, Jenkins, ct al. matched control 
groups for anxiety. In addition, since depressive symptoms were observed in 53% of the 
PTSD group and 6% of no PTSD rape group and 0% ofthc non-traumatiscd no PTSD 
group, depression scores were covaried in the statistical analysis. 
Diff~rent Neuropsychofogica/ Tests and Dljforent Time Intervals for Delayed Recall 
In addition, the above studies have used a variety of neuropsychological tests to 
assess verbal memory. Studies of Bremner, et al., employed two subtests of the Wechter 
Memory Scale-Revised (WMS-Rcvised; Wechsler, 1987): logical memory, that is the 
free recall of two story narratives, which is felt to represent verbal memory, and Figural 
Memory, felt to represent visual memory. The Verbal and Visual Selective Reminding 
tests were used ns well. Yehudu, Keefe, et nl. (1995} and Stein et al. (1999) used the 
CVLT, while Uddo et al. (1993} and Vasterling, et al. (1998) used the RA VL T. 
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Conclusive outcomes from these assessments arc difficult in the absence of a common 
measure and time hltervnl for the delayed recall also differed. 
Alcohol and Drug U.l'c 
A measure of alcohol abuse in the studies above helped match controls, but drug 
dependency and abuse Wits not accounted us matched (Bremner, Randall, Scott Capelli ct 
al. 1995). Bremner, Scott, Delaney et al. (1993) included a wash out period of one 
month, or an abstinence of six months (Uddo et al. 1993) while other studies excluded 
participants using alcohol and drugs (Stein, et al. 1999) or drugs alone (Jenskins, et al. 
1998). Marijuana consurription elicits diverse physiological and psychologiCal effects on 
humans, including memory loss. In particular, animal studies examining dclta-sup·9· 
tetrahydrocunnahinal (THC), the major psychoactive component of marijuana caused 
shrinkage of neuronal cell bodies and nuclei as well as g'enomic DNA,strand breaks in 
the hippocampus. Neuronal death was inhibited by nonsteroidal antioxidants sUch as 
aspirin, vitamin E, and indomethacin (Chan, Hinds, Impey, & Storm, 1998). 
In an experimental study, administrating 3 doses of alcohol and 3 doses of 
marijuana to volunteers males 18-26 yr old with histories of moderate alcohol and 
marijuana consumption was examined. There was impairment on digit symbol and word 
recall tests, but no effect in time perception and reaction time tests (Heishman, Arasteh & 
Stitzer, 1997). However, in a more recent study examining polysubstance abuse in 
women only in relation to verbal attention and memory impainnent, no significant 
differences were found when compared to controls on measures of attention or memory. 
The poly drug group performed lower on the WAIS·R vocabulary subtest and more on 
depressive symptomology of the Beck Depression Inventory (BDI; Beck, Ward, 
Mendelson, Mock, Erbaugh, 1961). 
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Such variations of methods used for alcohol and drug usc in the above studies 
make comparison very difficult. 
The Present Study 
The present study wns designed to extend the studies of Bremner, Randall, Scott, 
ct ul. (1995), Bremner, Scott, Delancy, et al. (1993), Jenkins, Langlais, Delis & Cohen, 
(1998), Stein, Hanna, Vaerum and Koverola, (1999), Uddo, Vasterling, Brailey and 
Sutkcr, (1993), Vasterling, et al. (1998) and Ychuda, Keefe, et al. (1995) by examining 
the relationship ofspecifie trauma symptoms {intrusive experience, defense avoidance 
anxious arousal, including depression, dissociation and anger) on vcrballeaming and 
memory deficits. Demographic variables such age, IQ, education, gender, alcohol and 
drug use additiona11y served ns predictor variables in relation to vcrballeaming and 
memory deficits. A set of trauma severity variables was established to take into account 
the different perceived traumns experienced by participants to predict verbal memory 
deficits. 
This present study administered the Trauma Symptom Inventory (TSI), which 
ussesses specific symptoms in the form ofsubscales oflntrusive Experiences, Defensive 
Avoidance, An~~:ious Arousal, Depression, Dissociation, and Anger/Irritability (Briere, 
1995). The Trauma Symptom Inventory (TSI; Briere, 1995) was employed since it is a 
reliable and valid inventory, wlth normative data for age am( gcr.der. Of particular 
importance, the TSI includes 3 validity scales, which distinguishes it from all other 
measures ofPTSD assessments and diagnostic interviews {Edens, Otto, Dwyer, 1998). It 
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shews the heterogeneous nature of symptom levels in response to trauma ruther than a 
total PTSD severity score. 
This study is the firllt to c:otaminc specific trauma symptoms resulting from a 
response to perceived trauma ofcombat·related veterans, adults with childhood se:otual 
physical abuse, as well liS u variety of other traumatic events, in a Western Australian 
srunple. By examining demographic variables on which previous studies have mulched 
comparison groups (such as age, IQ, & alcohol), this study attempted to clarify which 
independent vuriables from sets of\) demographic variables, 2) trauma severity and 3) 
trauma symptoms, arc more likely to add to prediction of deficits in verbal learning and 
verbal memory. Furthermore, it also explored which of the trauma symptom/splayed a 
significant prediction on verbal learning and memory deficits. 
Research Questions: 
I. To what extent do demographic factors predict deficits in verbal learning and 
memory? 
2. When the set of demogrnphic variable is included into the predictive equation, does 
trauma severity predict a significantly increased amount of variance in learning and 
memory measures? 
3. By partially out the set of demographic variables and the set of trauma severity 
variables, does the set oftmuma symptoms ofintrusive experience, defensive 
avoidance, anxious arousnl in addition, depression, dissociation and anger 
significantly predict verbal learning and memory deficits? 
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Method 
Research Dcsjun 
·nte study employed a cross-SC~;tional, correlational design. It examined the 
relationship between sets of demographic variables, trauma severity and trauma 
symptoms on vcrbnl !earning and memory. The set of demogrophic predictor variables 
included gender, age, IQ, years of education, and the level of alcohol abuse and drug use. 
The set of trauma severity measures was made up of the number of traumatic events 
experienced, distress levels for each of the events and dumtion ofthc trauma. The third 
set ofpredietor variables was made up of the subscalcs of the Trauma Symptom 
Inventory (TSI; Briere, 1995): Intrusive Experiences, Defeasive Avoidance, An:dous 
Arousal, Dcpressioa, Dissociation aod Anger. Verbal learning and memory was 
measured using the Rey Auditory-Verbal Learning Test (RA VL T; Spreen & Strauss, 
1991). The verbal learning measures included Trial\ and the sum ofTrials 1-5, while 
verbal memory measures included Trial 7, immediate recall, and Trial 8, delayed recall. 
Participants 
One hundred and forty eight participants were recruited from service providers 
and the general community in the Perth metropolitan area of Western Australia. To 
qualify for the study, thll inclusion criteria included participants over the age of 18 years 
old who reported experiencing a traumatic event. These events included childhood sexual 
or physical abuse, war experiences, sudden death of a family member or clos!l friend, 
near death experience of self or another, and victims of crime, such as bank hold ups and 
burglary. Additional traumatic events that were included were diagnosis of a life 
threatening disorder and high risk surgery. Some participants reported to have 
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c:-;pcriencellmore tlmn one traumatic event. Twenty five rcportcll to lmVll been in the 
war, 39 hnd c.~perienced sexual abuse, 27 physical abu~c, 69 experienced sudden death nf 
a frunlly member or friend, 6 repmtcd events with crime such a~. bank-hold up. Forty 
eight reported hJ.ving had a traumatic llXpcrience such o~ nr,'abmtion, adoption, 
relationship break-up, discovering husband to be a paedophllc, and severe medical 
condition. Participants were screened but not included because of the exclusion criteria 
These included participants who reported a history of schizophrenia, traumatic brain 
injury, brain tumours, epilepsy, meningitis, HIV infection, childhood learning 
disabilities, currently using benzodiazepine medication, or a loss of consciousness if 
more than I 0 mins. 
Materials 
The ReyA11ditory Verbal Leami/lg Test {RA VLT; Spreen & Strauss, 1991) 
provided measures of verbal learning and memory. A copy of the inwntory is included 
in Appendix B. This test requires the participant to remember a list of 15 1111related 
words {List A) repeated verbally one per second, over five different trials. A SC~;ond list 
of IS unrelated words, List B, intended to interfere with previous lea.-ning is presented, 
next fol1·1wed by a request to recall as many words from the original List A as possible 
{immediate recall). A second part to the test was a recognition test. The particip1111t was 
asked to recognise as many words ns possible from a list of 50 words. This List includes 
words from the original List A and B. This was followed by a delay of30 minutes when 
the participant was then requested to recall as many words as possible from the original 
List A. 
This test provides several measures of short-term auditory verbal memory, mtes 
of learning, learning strategies, retroactive and proactive interference, presence of 
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con!hbulntion or confusion in memory processes, retention of information, ami 
differences between !corning and rctrievo!. This study focuses on selected measures of 
ucquisition and retrieval, und docs not nnolyse the interference measures. 
There nrc n number of alternative lists ovoilable should follow-up cvoluntions be 
needed in order to avoid pmctice effects. Reliability ond validity studies have been 
perfonned and norms for gender and ngc nrc nvailnhlc. Normative studies have shown a 
gradual decline with age using the RA VLT, with more pronounced declines after the age 
of70. Females have been found to score beuer than males on mnny of the RA VL T 
scoring categories, howeve~. nonns nrc stratified for age only. 
Test retest reliability over a one- year.jnterval w11s .55. The total score reliability 
for words recal!cd over the five trials of List A was .70 and .38 for recall oflist B (Snow, 
Tierney, Zorzitto, Fisher & Reid, 1988). Validity studies have consistently shown !ower 
levels ofperfonnance on the RAVL T with left hemisphere damage than with right 
hemisphere damage (lvnik, Sharbrough, & Laws, 1988). Korsakofrs patients have 
consistently shown poorer recall over the five trials, but their recognition performance 
was closer to nonnal (Janowsky, Shimamurn & Squire, 1989). Studies with Alzheimer's 
patients indicate a slower learning curve with lower recall and more intrusions. With the 
progression of the disease, lowered perfonnance on this lest is more pronounced 
(Mitrushina, Satz & Van Gorp, 1989). 
The Weclls/er Adult IntelligeJ!ce Scale-Revised (WAIS-R) Vocabulary Subtest 
(Wechser, 1981). (See Appendix B) l11e Vocabulary subtest is the best single indicator 
of general intelligence (Groth-Marnet, 1997). It has been found to have a high degree of 
stability and is used ns an indicator of a person's intellectual potential and to make an 
estimate of individuals premorbid level of functioning (Leznk, 1995). The maximum 
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score is 70 und high scores suggest high general intelligence, and that past ideas und 
concepts can be recullctl adcquatcly. On the other hunt!, low scores suggest u number of 
possible limitu:::~ns such as low general intelli~:ence, poor language development, 
English as u second lungungc, limited education nnd or poor motivation. Split-half 
reliability for the Vocabulary subtest was .96. A number of validity st~<dies of the 
WAIS-R have been conducted, including u wide number of criterion measures (Groth· 
Mnmut, 1997). 
The Trauma Symptomltlvelltory {TSJ; Briere, 1995). This scale was chosen to measure 
tbe porticipants' perceived symptoms of trauma as the predictor variables. It is a 100-
itcm self-administered questionnaire of psychological sequelae oftrnumatic events. Tbc 
TSI comprises three validity scales: Atypical Response, Response Level and Inconsistent 
Response. The 10 clinical scales of interest here include: Intrusive Experiences, 
Defensive Avoidance, Amd'lus Arousal, Depression, Dissociation und Anger/Irritability. 
Five other scales, which are not used in this study, include Sexual Concern, 
Dysfunctional Sexual Behaviour, Impaired Self-Reference, and Tension Reduction 
Behaviour. Respondents complete a separate answer sheet and each symptom item is 
rated according to its frequency of occurrence over the prior 6 months using a 4-point 
scale ranging from 0 (never) to 3 (of/en). The inventory is psychometrically valid and 
nonns have been established on four samples: general population, {N <= 836); clinical, (N 
<= 370); university, (N<= 279) and military, (N<= 3,659) with mean ulphu coefficients"' 
.86, .87, .84 and .85, respectively. Separate nonns are available for different 
combinations of sex and age under 55 und 55 and over. The range ofT Scores on the 5 
scales is from approximately 40 to 95. The validity resenreh exhibited construct, 
convergent, predictive and incremental validity {Briere, \995). Construct validity was 
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shown by subjects who reported past trauma who scored higher on all I 0 clinical scales 
tlmn those who reported no trnuma (Briere, \995). Convergent validity was shown 
between TS\ Defensive Avoidance and the Avoidance subscale of the Impact of Event 
Scale (\ES; Horowitz, Wilner, & Alvarez, 1979) with n correlation of .69. In addition, 
the Intrusive Experience score of the TSI and the IES hod 11 high correlation r = .67. 
Criterion validity was established using two studies. The first study using known group 
methodology resulted in a positive prediction for PTSD of92% and a negative prediction 
ofPTSD of91% (n = 449). The PTSD diagnosis was checked against scores of the JES 
and the Symptom Checklist (SCL; Fey, Sipprclle, Rueger, & Carroll, \984). In another 
sample of psychiatric in-patients (n = \OS), the TSI scales identified 89% of those 
independently diagnosed with Borderline Personality Disorder and 82% of con-
borderlines (Briere, \995). 
Tile Adapted Trrmma Symptom l11vemory 
For ethical considerntions, the TSl was adopted to avoid direct questions on 
sexuality. Hence an adapted version was fanned with permission from the copyright 
holder. This vern ion is composed of the 72 items of the subscales required for this study. 
The items also include the validity scales and the critical items. In addition, the items 
and answer sheet nrc included in one form to ovoid errors in marking, particularly for the 
older adults nod war veterans. (See Appendix C). 
Tile Afcol10l Use Disorders JJent/flclltioll Test (AUDIT; Bader, de In Fuente, Sounders, 
& Grant, 1992). This scale was chosen as a measure of alcohol use. It is a brief 
multicu\turol screening tOol for the early identification of problem drinkers. The AUDIT 
comprises two parts: a 10 item scale that include 3 questions on alcohol consumption, 4 
questions on dependence symptoms, and 3 questions about alcohol- relMed problems 
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over the previous ycnr. The second part is a Clildcal Screening Procedure that includes a 
trauma history nnd a clinicul examination. The AUDIT Part One may be used in an 
interview or in u pupcr and pencil fonnut. (Sec Appendix D). The highest possible score 
for ulllO items is 41. Test studies have shown adequate reliability of .80 using a cross 
se>:tionnl sample o,f989 undcrgraduute students {Flemiitg, Barry & MacDonald, 1991). 
Validity studies have been conducted using different cut ofT scores between 8 and 15 to 
meet the criteria for alcohol misuse of the Diugnostic Interview SchedUle (DIS), 
Sensitivity and specificity vary greatly. However, the WHO recommends a total score of 
II or greater and the study by Fleming ct al. (1991) produced a sensitivity of .84 with 
this cutting score. Only Part One of the AUDIT was used for the study. 
Demograpllic ltiformatiou included, age, gender, level of education completed, trauma 
type and distress. After assessing the first few pnrticipants it became evident that more 
than one traumatic event was experience. Participants ticked more than one box. A 
subjective distress score on a scale from l to 10 for each of the traumas with I = linle 
distressing and 10 =extremely distressing was asked to be placed ne)(t t~'each trauma· 
type in freehand rather than circle the number. The durotion of trauma from one day to 
more than one year for cuch trauma was asked to be included in freehand. Illicit and 
prescribed drug use was also included, (See Appendix E) 
A Tra11ma Severity Mea.mre was obtained from the demographic questions. The 
number of traumas reported, plus the distress experienced for each nfthe tmumas and the 
duration time were considered appropriate for this measure. These three indices; number 
of traumas, distress and duration were added, similar to the procedure using the Early 
Trouma Inventory (ETI) in the study by Bremner, Randall, Scott e\ al. {1995). 
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Procedure 
Advertisements were placed ot agencies in the Perth mctropolillln area after 
ethical opprovnl WIIS grantc<.l by the vurious organisations involved. Initial ethical 
approval was obtained from the Edith Cowun University School of Psychology. These 
organisations included: Incest Survivor's Association, William Street Family Therapy 
Centre, Osborne Pnrk Hospilnl, Returned Services League Anzac Hoose and associated 
community branches, RSL Wnr Veterans Homus, and the Harry Hunter Rehabilitation 
Centre. The author also gave a short presentation about the stody for those agencies that 
requested it. Adults who ~nd expetiCnccd a traumatic event and were either seeking 
counselling or part of the organisation were invited to volunteer in the study. Other 
advertisements were placed in community newspapers and volunteers responded to a 
contact number. {Sec Copies of the Advertisements in Appendix F). Screening for any 
of the exclusion criteria was made, and 11 brief outline of the procedure was given. 
Suitable appointment times were ammged at the centres or other suitable counselling 
rooms in the metropolitan area. On arrival, an outline of the procedure was dctlliled and 
all purticipants gave infonned consent. (Sec Copy of Consent Fonn in Appendix G.) 
They were made aware that they may withdraw at any time. The first part of the 
assessment WIIS the RA VLT, which was individually administered, followed by the 
WAIS·R Vocabulary subscale. The second part was the adapted TSl, followed by the 
AUDIT nnd the demographic questionnaire. The delayed recall trial of the RA VLT was 
then administered. The total time to complete the assessment varied frem 30 to 45 
minutes, depending on age. A total of I hour was allocated for each purticipant and any 
remaining time was given to discussion of any concerns about the study and a list of 
referrals for follow-up counselling regarding their trauma if that was appropriate. 
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The Statisicall'm:knge of the Social Sciences (SPSS) for Windows wus used fur 
all data screening nnd duta una lysis procedures. 
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RESULTS 
Data Preparatio11 
One participant refused to respond to part of the Rcy Auditory Learning Test and 
two were short of time to complete the WAIS·R Vocabulary test. Means for the 
appropriate age group of the tests were used to replace these missing values for the two 
vocabulary standard scores from the WAIS·R and one mean sc?re on the Triall-5 (Total 
Score) {Cumulative Learning), Trial 7 (Immediate Rccal!) and Trial8 (Delayed Recal!) 
of the RA VLT (Tabachnick & Fidel!, 1989). 
After examining the three validity scales of the Trauma Symptom Inventory 
(TSI), eight participants were found to have T-scorcs > 90 on the Atypical Response 
Scale and four participants had T ·scores of> 75 on the Inconsistent Response Scale. The 
manual of the TSI (Briere, 1995) suggests that such scores reflect invalid responses. 
Therefore, these 12 participants were deleted from the study, leaving 136. 
Reliability of the Scates 
The present study adapted the TSJ by including items from only 6 of the clinical 
scales and the 3 validity scales. Hence it was considered appropriate to analyse these 
scales to obtain estimates of the internal consistency reliability and check the 
generalisability of the original coefficients. 
Cronbach's alpha was calculated for the 3 validity scales Atypical Response, 
Response Level, Inconsistent Response and the 6 clinical scales oflnLusivc Experiences, 
Anxious Arousal, Defensive Avoidance, Depression, Dissociation and Anger !Irritability 
and arc reported in Table 3. This table repmts comparisons ofCronbach's alpha for both 
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the original scale using four different samples (Briere, 1995) and the present study using 
the reduced number of scales of the TSl. 
Table 3 
Comparison afCronbach 's Alpllaji1r Original and Adapted Scale afth~ Trauma 
Symptom inventory (l'S!}. 
,Sinndnrd]HIIon ilnivmlly Cllnlcot Nn>y recruit · Pruenl 
sample ••mplo .. mplo •ample ••mplo 
(N"' 828) {N~27~) (N"370) (N"3,659) (NgJ34J 
TSI Scale full Scale fuU Scale full Seale full Seale Adapted Scale 
" " " " " 
Atypkol Rtsponse 
·" "" "" ·" ·" 
ReSponse Level ... 
"" "" ·" ·" 
lnoonslstent Response 
·" "" "" 
.55 
·" 
Intrusive Expcrloncc 
·" ·"' ·'" ·" 
.90 
Defensive Avollia~oe 
·'" 
... ... 
·" 
.86 
Anxious Arou•nl .86 ... 
·" ·" ·" 
Depres•loo 
·" ·"' ·'" 
... 
·'" 
Di,.odutlon 
·" 
... ... . .. 
·" 
Angerllrrlt.oblllty 
·'" ·'" ·"' 
... 
·" 
The original internal consistency reliability for the Alcohol Use Disorder 
Identification Test (AUDIT) using 10 items was a Cronbach's Alpha of .80 {Fleming, 
Barry & MacDonald, 1991). The internal reliability in the present sample was a= .95. 
Data Screeni11g 
Three univariate outliers were shown on the stem and leaf plots for two ofthe predictors, 
D~prcssion and Dissociation. In addition, three e)[trerne low scores were found in the 
criterion verba! learning Trial!- 5 Total scores (Cumulative Learning) and two e)[tremc 
T111uma Symptom! nnd Memory 63 
!ow scores on verbal memory Trial 7 (Immediate Recall). The ~cores were modified by 
receding them to one unit smu!Jcr or !urger than the next most extreme score (Tabachnick 
& Fidel!, 1987). Normality and linearity were found to be satisfactory. 
Two muhivarilltc outliers were revealed using a Mahalanobis distance values at a 
= .001. These were deleted from the data, remaining with N = 134, 59 males and 75 
females. Scatterp!ots were perfonned and shmved acceptable linearity. 
Descriptive data of the variables are summarised in Table 4. 
E:mminutio11 uftlle Bivariate Corrl!/utiOIIS. 
The intercorrclation matrix for all the _RAVLT scores, and all the predictor 
variables are shown in Table 5. As can be observed from the table, there was no 
evidence of multicollinearity among the predictor variables. However, predictor 
variables ofthe trauma symptoms of the adapted TSI showed significant relationships 
with one another. 
Hierarclticaf Multiple Regressio11A11a(f•ses 
Four hierarchical regression analyses were employed to determine the predictive 
power of three sets ofvarir~bles; the demographic set, the trauma severity set and the set 
oftraama symptoms from the adapted TSJ on verbal measures learning and memory. 
These were; a) the RA VL T Trial (1·5) Total Scnrc (Cumulative Learning), b) Ute 
RA VLT Trial! (Initial Leuming), c) the RA VL T Tria17 (Immediate Recall) and d) the 
RA VLT TrialS (Delayed Recall). 
Demographic variables were entered first to provide a baseline level of 
prediction. The trawna severity variables were added in the second step because these 
factors have priority in the DSM-IV diagnostic system. The DSM-IV criterion A, 
primarily focuses on the trauma event before response to the trauma symptoms arc 
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considered. Finally, the set of trauma symptoms from the adapted TSI was added in the 
third step. These steps were used in each oft he four hicrnrchicnl regressions, one for 
each criterion variable of learning and memory. 
Table4. 
Means and Standard Deviation Scores a/the Variable.'/ (N~ IJ4) 
VARIABLES M 
DEMOGRAPHICS 
AGE 48.47 
WAIS·R Vocabulary• IZ.20 
AUDITb 10.75 
TRAUMA SEVERITY 
Number of Traumas 2.15 
Distrcu 17.37 
Duration (Yo~rs) 5.14 
ADAPTED TSI" 
Intrusive Experience 62.10 
Defensive Avoidance 59.50 
Anxious Arousal 59.36 
Depression 5!1.49 
Dissociolion 62.!10 
Anger/Irritability 57.02 
LEARNING & MEMORY TRIALS 
RA VLT ~Tr!.nl (1-5) Total Store 55.62 
RAVLT ~Trloll. (List A) 54.60 
RA VL T d Trlut7. (List A)' 52.81 
RAVLTdTriats.' 52.78 
W AlS-R' m Wcchslcr Adulllntclllgcnrc Sonlo-Rovi":d. 
AUDIT'~ Alooltol Usc Di•ordcr ldentlfirntlon Test. 
Adopted TSl' ~ Trnuma Symptom Inventory. 
RAVLT" ~Roy Auditory Vcrbnl Learning Ttst. 
1 R<Uoa<~tvc lnt<rf<n:ne< 
, P<lll)'•d R<Wt 
so 
18.19 
2.85 
11.73 
1.41 
10.54 
1.48 
12.56 
10.80 
10.50 
10.31 
12.43 
10.64 
9.86 
11.18 
9.82 
10.80 
Po,lblc score runge rrom 0-20. 
Possible soar~ range from IJ- 41. 
Possible score runge from 40-95. 
Possible score rnngc from 24-76. 
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Table 5. 
Correlations between Sets of Demographic Variables, Trauma Severity, Trauma Symptoms and Verbal Learning and Memory Trials. (N= 134) 
}, 2. 
'· 
4. 5. 6. 
'· • 
9 • JQ. 11. 
.. Ago 1.00 --II 
·" 
-.JOH 
-.26 .. . .. -.Ill 
·" 
-.Ill 
·" 
--26 .. 
2. Gender -.11 1.00 
·" 
.19* 
-.37** -.ll ... 
·" ·" 
... 
·" 3. WAIS-R •(Vocabulary) 
·" ·" 
1.0-0 -46"* -.20* -.02 ... 
·" 
... 
-.05 -.07 
4. Education -.30 .. • 19* .4-6** 1.011 -.04 
·"' 
... 
·" ·" ""' ·" 5. AUDIT • (Alcohol Use) -.26** -.37°0 -.20* -.04 1.011 -.07 -.113 -.13 -.03 
·"' 
.25** 
6. Drugs .n -.13 -.02 
·"' ""' 
1.00 ... 
·" ·'" ·" ·" 7. Trauma Senrity -.Ill 
·" ·" 
.n -.03 ... 1.00 • 74** .99 .. .43 .. .29** 
5. Number ofTraumas 
·"' ·" ·" ·" 
-.13 
·" 
.74** 1.110 ... .20* .21' 
9. Dish1!Ss 
··" ·" ·" ·" "" ·'" 
.99** .6s•• 1.00 .32** .27** 
10. Duration 
·" ·"' 
-.05 -.03 
·'" '"' 
.43** .20° .32*0 1.011 .25"* 
ll. Total TSr' Score (Ad•plcd) -.26** 
'"' 
-.07 
·" 
, .. 
·" 
.29** .21* .27** , .. 
'·"' 12. Intrusive Experience -.14 
""' ""' 
-.00 .n• .n .28•• .18* .26** .24** .83 .. 
13. Defensive Avoidance 
"" 
... -.05 -.Ill ,,. . .. .28** ,22* .25** .29** .ss•• 
!4. Anxious Arousal 
"'"' '"' 
-.04 
·"' ·" 
.26** .23** 
·" 
.n•• 
·" 
.86 .. 
15. Depression -.29** 
·"" 
-.02 
·" 
,,. 
.25** .29** .13 .. .27** .13 .. .84** 
l6 Dis.•ociation -.27** 
·"' "" ·" 
,,. 
·'" 
.25•• .21* .22* .27"" .88"* 
l7 Angerllrritahility -.33"* 
'"' 
-.11 
·"" 
.30 .. 
'"' ·" '"' 
.u 
·'" 
.79** 
18. RAVLT" Trial! (List A) 
""' 
.29** .411** .32** -.21* 
·"' ""' ·"' 
-.OS 
-.23** 
"" 19. RAVLT Tri•l6 (List B)' 
·" ·" 
.23 .. 
·"' 
-.17* -.111 
·"' 
... 
·"' 
-.02 -.15
20. RAVLTTri~l7' 
·" 
.39** .32** , .. 
-.10 -.18* -.10 -.116 -.09 
-.13 -.16 
21. RAVLTTrail8 3 
·" 
.28** . 21* ... 
-.09 -.15 
""' 
-.110 
""' 
-.11 
"" 22. IU.\'LT Trial (1·5) ToiRI ,31** .Jt•• .3'9 .. . u -.29** -.06 -.07 -.01 
"" 
-.16 -.24.. 
• p < .05 (2-tailed) •• p<.01{2tailed) (ootloo<'<l 
WAJS..R .. =Woohslcr Adolt loteiUgenoe Soatc-Revised; AU(}IT "~Al<:<~hol Use Disorder lder.tlfication Test, TSI'- Trnuma Sytnptom lnnnlory. 
RAVLT• = Rey Auditory Verbal Learning Tcst. 
1 Proactive Interference, '·Retroactive Interference, J Delayed Recnll 
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12. 13. 14. 15. 16. 17. 18. 19. 10. 21. 22. 
I. Ago -.14 
'" 
-.20* -.29 .. -:1.1'' -.33** -.08 
·"' ·"' " 
.31'' 
2. Gender -.07 
·"' ·" ·'" ·"' ·"' 
.29'* 
·" 
.39** .28'' .31'' 
' 
WAis-R' (Vocabulary) -.07 -.05 
··" 
-.02 -.OS -.II .40** .23 .. .32'* 
-21· .39** 
4. Eduoation -.00 -.01 ... .., 
·" 
.00 .32*' .00 .25** .u 
·" 5. AUDIT' (Aitohol Use) • 22~ ,, . 
·" 
.20* .20* .30** -.21' -.17* -.10 -.09 -:1.9 .. 
6. Drugs .u .00 .26** .25*~ 
·" ·" ·"' 
-.10 -.18* -.15 -.06 
7. Trauma Se,·erity .28•• .28** .23~· .29** .zs•• ... -.07 
·"' 
-.10 -.04 -.07 
8. NurnherofTraumM . 18• .22* 
·" 
.23'* ,, . .., 
·" 
... -.06 -.00 -.01 
9. Distress .2~·· .25** .22 .. .27*' .22• 
·" 
-.OS 
·" ··" 
-.03 
··"' 10. Duration .24** • 29** ... .23** .27** 
·" 
-.23'* 
'"' 
-.13 -.11 -.16 
11. Total TSI'Sc~rc t •ntcd) .83•• .85** .86** .84** .8s•• .79** -.15 
·" 
-.16 -.16 -.2~·· 
"· 
Intrusive Exper;L.,,~ 1.00 .74** .65** • 61'* .62** _, .. -.18* -.20* -.U -.13 -.15 
13. Defensive Avoidance .74** 1.00 .68** .64** .70** .55** -.18* -.U -.13 -.13 -.17 
14. Anxious AroLI.'Ial .65** .68 .. 1.00 .73'* .70** .63 .. ,oo -.07 .... -.04 -.16 
15. Depression .61** .64** .73** 1.00 .72** .59'* 
-" 
-.20* -.17 -.16 -.23** 
" 
Dissociation .62** .70** .70** .72*' 1.00 .69'* -.II -.10 -.22* -.20* -.28 .. 
17 Angerflrritability .55** _, .. .63** .59** .69•• 1.00 -.ll 
'"' 
-.11 -.16 • .2J .. 
18. RAVL""f" Triat1(1..istA) -.18* -.18' -.08 -.12 -.11 -.12 1.00 .28** 46** .44•• .69*' 
19. RAVLT Triat6 (List B)1 -.10• -.14 -.07 -.20* -.10 -.04 .28** 1.00 
·" 
,,. 
.26** 
20. RAVLTTrial71 -.14 -.13 ... -.17 -.22* -.II .46** 
·" 
LOO .7s•• .6S** 
21. RAVLTTrail8' -.13 -.13 -.04 -.16 -.20* -.16 . .J..t•* .22' .78** 
'·" 
.68** 
22. RAYLT Tri•1(1·5] Tolill -.IS -.17 -.16 -.23** -.28•• -.23** .69'* .26 .. .65** .68•• '·" 
• p <.05{2-tai!ed) •• p<.01 (2 tailed) 
WAIS-R' ~Wechsler Adult InteUigenceSCIIIe-Revised; AUDIT'~AicoboJ Use identification Test; TSI' ~Trauma Symptom lnnntory; 
RAVLT"~Rey Auditory Verbal Learoing Test. 
1 Proactive Interrernce, 'Retroactive lnterl"eren<e, 'Delnyed ReeD II 
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Pretlicliall af Verbal Leam/11g 
The first hiernrchicnl multiple regression using the set of demogmphic 
variables in step 1 and RAVL Tl'rinl\-5 (Total Score) (Cumulative Learning) rn; 
the criterion was significant (R2 "' .32, F(6,127) "'9.83,p < .001). This was also 
the case with the addition of the tmuma severity set of variables, (R2 = .36, 
F(9,\24) = 7.74, p < .001). This was followed by the set of trauma symptoms in 
step 3 with if= .39, F(\5,118) = 4.98,p < .001. The only significant predictive 
demogrophic variables were ag!l, gender and IQ. Duration of the trauma, part of 
the set oftrouma severity variables, approached significance alp"' .06 and 1finm 
the set of trauma symptoms, dissociation was the only symptom approaching 
significancc,p"' .09. (Sec Table 6). 
A hierarchical multiple regression using the same sets of predictor 
variables and RA VL T Trial (!Initial Learning) as the criterion resulted in the set 
of demographics accounting for 24% ofth!l variance, (F (6,127)"' 6.74,p < 
.001), the set of trauma severity Vllriables added 6% (F(9,!24)"' 5.8\,p < .001), 
and the trauma symptoms accounting for an additional2% ofth!l predictive 
power (F(lS,I\8) = 3.60,p< .001). Specific significant variables responsible for 
the variance included gender and IQ, while duration of the trauma approach!ld 
significance alp= .06. No traumu symptom approached significance for 
predicting initial learning. See Tnble 7 for details of the regression results. 
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Table 6. 
Re.~1d/.~ ojlhc Nientn·hlml Multiple Rewe.\'S/rm Anu/y.1·ix oft he DemowaphiC.I', 
Trauma Sc1•erily om/the Perceived Trimma Symp1m11s Jo l'erformatlce rm the 
RAVLT (Trial 1-5) (Cttmttfolll•e Learttlllg) N"" 134. 
Pr~dldor Variable~ • Bela Step 
Demographics Gender 6.60 .33*** 
Ago 
·" 
.30** 
WAIS.R (Vocobul•ry) 1.02 .29** 
EdU(Iltion .24 .03 
Audit {Akol!ol U•~l -.00 -.01 
Dru" -.26 -.03 
Trauma Severity Number of Traumas .03 ,00 
' 
Distress -.04 -.04 
' 
Duration -1.04 -.16 (.061 
' 
Trauma Symptoms lntru~ivc Experience .II .14 3 
Defensive Avoidance -.04 -.04 3 
Anxious Arousul -.01 -.01 3 
Depression -.01 -.01 3 
Dissociation -.18 •,22 (.M) 3 
Anger/Irritability ,02 .02 3 
* p< .05, **p<.Ol, ....... p <.001. 
Predict/ott of Verbal Memory 
R1 Chang~.~ 
.32*** 
.04*** 
.03*"" 
Trial 7 (fmmediate Recall) of the RA VL Twas used as a criterion for the 
same three sets of variables as above to predict verba! immediate memory. In the 
first step, the demographic variables predicted a similar amount of variance as 
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Table 7. 
Re.l'lll/,\' of tire lllmwchica/ Mllllip/e Regrcsxirm Ana/ys/.1' of/he Demowaphk.l', 
Trmmut &verily and tire l'erce/wd Trauma Symplum.~ lo l'erjiJrmunce an the 
RA.VLT Trial!. (lit ilia/ Leaming) N = 114. 
Predictor Variables B Beta Step 
Dcmogn1phics Gender 5.39 .24*"' 
Ago -.OS -.09 
WAIS.R {Vocnbulary) 1.29 .32*"'* 
Educntion .90 .08 
Audit (Ai<ohol U•o) -.00 -.00 
Drugs .78 .07 
Trauma s~verity Number of Trauma.~ 1.02 .13 
' 
Distress -.13 -.12 
' 
Duration -1.24 •,]6 (,Di) 
' 
Trauma Symptoms Intrusive Experience .01 .01 3 
Defensive Avoidance -.ts -.14 3 
Anxious Arousal .03 .02 3 
Depression -.07 -.07 3 
Dissociation .05 .05 3 
Anger/Irritability -.02 -.02 3 
*p<.OS, **p<.Ol, *"* p < .001. 
R2 Chnngcs 
.24*** 
.06*"'* 
.02*"'* 
before (R2 = .27, F(6,127) = 7.73,p < .001), with gender, IQ and Alcohol usc as 
significant variables and drug usc approaching significance otp = .08. 
The sel:ond step, (R2 = .30, F(9,124) = 6.0l,p < .001) bad no significant 
weights for any specific variables of the set of trauma severity mcllSurcs. The 
third step, with the inclusion of the trauma symptoms, occouutcd foro further 6% 
of variance, (F(\5,118) = 4.52,p < .001). Sec Table 8 for details. Significant 
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troumo symptoms predicting deficits of verbal memory included dissociation, p < 
.001, nnd nm<ious nrousnl,p < .01. 
Another analysis to predict memory using Trial 8oft he RAVLT 
(Dclnycd Recall) wns followed in the same sequence as above. Using delayed 
recall as the criterion, the set of demographic variables reached an R2 = .17, 
F(6,127) = 4.38,p < .001, with gender and age significant predictor varinblcs, 
with alcohol use approaching significnnce atp = .06 ns well us drug usc ntp = 
.07. The trauma severity set wns significnnt as well (R1 = .19, F(9,124) = 3.34, p 
< .001), but no individual vnriables were significant. 
Trauma symptoms accounted for an additional 5% of the variance, 
(F(IS,IIB) = 2.60,p < .01), with Anxious Arousal significantly predicting verbal 
memo!)' deficits for the full set of regression weights. See Table 9. 
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Table 8. 
Re.wl/s tift he Nierarchlclll Multiple Regre.\',\'/on Amdy.1'1:~ IJ{//ie Dcmowaphlc.~. 
Trauma Se1-erlly ami the Perceived Trauma Symptom.~ /IJ Performance on the 
RA VLT Tria17. (Immediate Recall) N = 134. 
Predictor Variables B Beta Step R1 Changcs 
Demographics Gender 8.17 .41*** 
Ago .06 .II 
WAIS.R (Vocnbulary) ,81 
.24** 
Education 1.01 .II 
Audit (Alrobol Use) .15 .18* 
Drugs -1.46 -.ts r.ogJ .27*** 
Trauma Severity Number of Traumas .37 .05 
' 
Distress -.12 -.13 
' 
Duration -.39 .06 2 .04*** 
Traum/\ Symptoms Intrusive Experience .04 .05 3 
Defensive Avoidance -.!18 
-.08 3 
Anxious Arousal .26 .29* 3 
Depression 
-.04 -.04 3 
Dissociation -.27 -.J4H 3 
Anger/Irritability 
·" 
.Ol 3 ,(16U* 
* p<.!IS, **p<.!ll, *** p < .001. 
T!uuma Symptoms "nd Memory 72 
Tobie 9, 
R~~1ilts of the Hlerarchlccd Mnltlple Regres.\'llm Analy.* oftlw Demographics, 
Tfmm1~ Severity cmd Jhc' Perceivc.d Tra11/IIU Symptoms 111 Performance on the 
RAVLT Trial_ 8. (Dei11J!ed ReCall) N = I 34. 
-,·,PrediCtor. Vnriables 8 Belli Step ·R2 Changcs 
Demographics Gender 7.08 .32*** 
Ago .13 .22* 
WA15-R (Vocabula_ry) ~-54 
.14 
Educatiim' .42 .04 
Audit (Alcohol U••l .17 .UftM) I 
Drn,. -1.8 '--.16 (0.7). I .17~** 
Trauma Severity Number ofTraumas .48 ,06_ 2 
DUtrcss -.05 .-.05 2 
Duration -.66 -.09 2 ,02*** 
'Jl Trauma Symptoms Intrusive Experience .oi .02 3 
' 
. 
Defensive Avoidance -.12 ,.02 3 
Anxious Arousal .33 .33~ 3 
Depression -.02 -.02 .- 3 
Dlssodttlon -.20 -.23 3 
Anger/Irritability -,09 ~;09 3 -.OS*** 
*p<.OS, Up<.OI, **~ p<.ODI. 
" 
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Table lO provides 11 summury of the outcomes of the four hierarchical 
multiple regressions predicting vcrbullcnming and memory. 
Tnblc 10 
Summary of Pndlcllun of Verbal Learning and Mcttmry(m PerjiJrmancu lo 
Trials ofthc RAVLT. 
Prcdlc\IQn or Verbal Lenrnlng Prediction 11r Verbal Memory 
Triu/1~5. Trial!. Immediate Delayed Recall 
Recall 
Dcm<~graphics 32% 24% 27% 17% 
Gender'" Gender'' Gender"' Gender"' 
!Q .. IQ''' IQ" Age' 
Age" Alcohol Use• Alcohol Usc 
Drug Usc {p m .06) 
(p ~ .08) DrugUse(p~.07J 
Trauma Severity 4% 6% 4% 4% 
Durntion (/>'-.06) 
Durntion (p ~.06) 
Trauma Sympt11ms 3% 2% 6% 5% 
An~lous Anxious Arousal' 
Dissociation (p g .09) Arousal• 
Dissrn:imion'' 
• < p .OS, .. < p .01, ... p <.001 
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Di~tU8Hion 
The genent! uhn of this smdy wns to investigate the speel!ic symptoms of 
trnumn rather thnn n globnl PTSD diagnosis to predict deficits in verbal learning 
and memory. A flrst stage in a series of hierarchical regression equations 
cxumined the predictive ability of several demographic fnetors. Aller the 
demographic factors were included into the predictive equation, a second set of 
variables for trauma severity wns added to determine if there was a significant 
increase in variance. Thirdly, after partially out the sets of demographic and 
trauma severity variables, the trauma symptoms of intrusive experience, 
defensive avoidance, anxious arousal, depression, dissociation and anger were 
added to the prediction of verbal leaming and memory deficits. 
Demograpllic Factors 
Overall, the four hierarchical multiple regressions resulted in the set of 
demogrnphic variables predicting the most variance in the measures ofvcrbal 
learning and memory ranging from 17% to 32% (Sec Table 10 for a Summary of 
Results). Previous studies in this arcn have matched index and control groups, 
suppressing the variation of demographic variables. This study explored the 
contribution of the specific varinblcs making up the set ofdernogmphic factors. 
From this ~et, gender was significant in predicting verba] learning and memory 
for all measures. An examination of gender found that females scored higher 
menns than mules on all trials of the RA VL T. (Sec summary table Appendix H). 
This is consistent with findings by both Vnkil and Blaehstein (1997) using the 
RA VLT nnd Krnnler, et ol. (1997) using the California Verbnl Learning Test that 
females score better than moles io verballcnming and memory tests. However, 
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two previous studies examining PTSD and memory combined males and females 
in the same group (Bremner, Randall, Sco\1, et al. 1995 and Vostcrling, ct al. 
1998). Fulure studies examining verbal measures n~ed to consider gender issues 
explicitly. 
Trauma symptoms and gender have not been examined in previous 
studies in this area and must be noted that the instruments used do not giv!l norms 
for PTSD global scores for males and females or age. Appendix H shows no 
significant differences between trauma symptoms and gender because the TSI 
takes this into account hence giving more valid results. 
JQ significantly predicted verbal learning and immediate recall but not 
delayed recall. However, the present study did not replicate the negative 
correlations oflQ in relation to trauma symptoms that McNally and Shin (1995) 
reported with PTSD symptoms. 
Age was anotltcr significant predictor from the set of demographi!l 
variab!!ls of one measure each of verbal learning and memory, Triall-5 and 
delayed recall. These findings arc consistent with the literature, particularly that 
related to the function of the phonological loop that is not affected with age (Fisk 
& Warr, 1996). In addition, it must be noted that the present study was based on 
voluntary participation in response to advertisements and older participants 
motivated to help in the study were possibly functioning better than those who 
did not want to partk.ipate. This may partially explain the significant positive 
relationship with age in relation to verbal learning and memory. 
Alcohol use significantly predicted the immediate recall trial of the 
RA VL"t a."!d approached significance for delayed recall (p = .06). Alcohol usc 
did not significantly predict verbal learning. A similar pattern appeared for dmg 
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usc, which however only approached significance. Although not signilicant, 
these results arc consistent with the known ciTccts of alcohol usc on memory 
(Parsons, 1987; Uddo & Gouvicr, 1990; Waugh, ct a!. 1989). 
Trauma Severity Factors 
The set of trauma severity factors signilicantly predicted an increased 
amount of variance of verbal learning and memory once the demographic 
variables were partia!lcd out in step I of the equation. As can be seen from Table 
10, trauma severity added to the prediction of verbal learning 4% to 6% and 2% 
to 4% for ve;ilal memory. 
The type of trauma was not significant in predicting either verbal learning 
or memory. Duration of !he trauma approached significance (p = .06) only for 
the prediction of verbal learning, and not for memory. This is the first study to 
consider a set of trauma severity variables in relation to the trauma events as well 
as a response of specific trauma symptoms versus a diagnosis ofPTSD. 
Trauma Symptoms 
The third objective of this study was to examine the trauma symptoms of 
intrusive experience, defensive avoidance, anxious arousal and also depression, 
dissociation and anger after partialling out the sets of demographic and trauma 
severity vuriablcs for predictions of verbal learning Wid memory. Trauma 
symptoms overall significantly contributed to the prediction of verbal learning 
and memory by an additional2% to 3% of the variance in verballenrning and 5% 
in 6% for verbal memory. Although the six traumn symptoms accounted for a 
small portion of the variance in predicting verbal learning and memory, these 
findings give perspective and add to the body of knowledge in this area. 
'.\ 
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Of particular interest, the results show the contribution of the symptom of 
dissociation as a significant predictor of immediate Recall. The symptom of 
dissociation hns not been measured in previous studies u.~ing PTSD and non-
PTSD groups with the exception of Stein ct al. (\999). However, this study 
grouped participants into child sexual abuse survivors and healthy comparison, 
with only 77% of the sexual abuse survivors diagnosed with PTSD. Participants 
in the previous studies who were categorised into the PTSD group may well have 
had symptoms of dissociation. The present study supports both Carlson (1997) 
and Perry ct al. {1995) who recommend that the symptom of dissociation to be 
measured in relation to trauma and PTSD. 
The symptom of anxious arousal reached significance only for prediction 
of verbal memory and not verbal learning. Both Trial7lmmediate Recall and 
Trial 8 Delayed Recall suggest that anxious arousal affects the mechanism of 
retrieval of verbal information. 
Interestingly, from the predictive equation the symptoms of intrusive 
Experience, Defensive Avoidance, Depression and Anger/Irritability were found 
not to contribute to verballcorning and memory significantly. 
An examination of the means of the trauma symptoms (Sec Tobie 4) 
indicated that the scores are below clinical significance. According to Briere 
(1995) Tscores at or above 65 arc considered clinically significant. Although a 
wide nmge of trauma symptoms were obtained in this sample, perhaps a clinical 
sample may have had higher trauma symptoms scores m1d led to more 
predictable variance in verbal learning and memory. 
' 
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lllfegrati11g P/lysio.fogicu/ a111f Psyr:lwfogicllf Fimfing.f 
This study is the iii"~( ntt~mpt to explore n psychological perspective that 
may be congruent with the biologtcal findings thus far. There is a suggestion that 
the symptom of dissociation may be in some way rclatccl to impaired immediate 
TC\:all that may in turn be linked to the physiological mechanism of an under 
supply of blood in the Broca's area found by Rauch, van Kolk, Fisher ct al. (in 
press). Further research needs to investigate the process that links the rehearsal 
process in the phonologiealloop to physiological changes. Such a speculative 
model could provide a means to explain the findings on verbal learning and 
memory deficits. 
Research into the function ofth!l frontal lobe and limbic systems suggest 
that there arc feedback mechanisms that support new learning and consolidation 
ofinfonnation into long-tenn memory (Tulving, Markowitsch, Craik, Habib & 
Houle, 1996). It appears that trauma symptoms particularly anxious arousal may 
interupt this process. 
A factor that was not 1:onsidered in this study and may have contributed 
to the prediction ofverballeamine a_nd memory is the function of the Central 
Exceutivll (CE) from Baddellly's (1986) Working Memory Model. The Central 
Executive helps to maintain and control infonnation through active attention as 
the executive function of the frontal lobe. In addition, if damage to neurones 
through the trauma response occurs in the frontal lobe, further problems in 
initiating, inhibiting, sequencing, planning and organising of the material to be 
encoded and retrieved would be hampered. 
The model proposed by Perry, ct a[. (1995) examining the two 
physiological response systems, the parasympathetic associated with the release 
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ofncetylcholinc and the dissociation trauma symptom, and the sympathetic 
system associated with the release of norepinephrine and the tmumu symptom of 
hypcrmous~l, needs further investigation in relation to verbal learning and 
memory. 
Methodological Issues 
Metlwdo/ogical Limitatio11s of tile Prese1rt Study 
The participants in this study were not randomly selected, hence a biased 
sampling of volunteers may have occurred. Research in the area of trauma is 
very diffi.:ult and requires sensitivity on the part of the researcher and ethical 
considerations so liS not to further tmumatise participants. Hence, only those 
clients that freely responded to an advertisement and who were highly motivated 
participated. This is a limitation that has no resolution, bnt needs to be 
considered in light of the gencmlisability ofthll results. 
In addition, while the present study employed a correlational design to 
examine predictors ofverballcmning and memory, relationships between the 
significant predictors on the series of criterion must not he nssumed to be cansal. 
Tite gender of the researcher may need to be considered when doing 
research on tmnma. A female researcher may have innucnced the way males 
responded to some of these questions in a way that a male researcher wonld nrot 
do. Ideally, both male and femule interviewers would be uscrland 
counterbalanced across participants. Some participants may respond to questions 
in a socially desirable manner, while others may be very open nnd honest. By 
selecting the TSI as the assessment tool to measure trauma symptoms, 
participants could be excluded if they scored above acceptable limits on the three 
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validity scales. 1-Jowover, questions 011 alcohol und drug usc and other 
demogrnphic variables were not confirmed by another source. 
The question on drug usc could have been expanded with a list of 
different illicit drugs. Exploration of the effects of different patterns of use (ic 
single vs polydrug usc) on verbal deficits might then may have been possible. 
Previous studies reported drug usc but did not explicitly consider the innuencc of 
drug use on learning and memory. 
Ethnic and cultural factors were not addressed in t11c demographic 
questions and may contribute to a degree on the dependent measures. However, 
participants were not of cll;arly indigenous origins and all had good knowledge of 
the English language to read the questionnaire and understand conversation. 
Trauma severity rrcasures no doubt have their limitations, given that they 
are retrospective in nature. In addition, any memory impairment that was present 
may lead to under reporting of the severity and the number of traumatic events 
(van der Kolk, 1996). Measures of verbal learning and memory as they might 
hav!l been prior to the traumas were not addressed in the present study or in 
previous studies. The question thus rcmnins as to whether these deficits were 
present before the traumatic events occurred. 
Another factor not considered in the present study was that some 
participants had received treatment for their trauma symptoms at some point, 
while others had never spoken to anyone about their trauma and presented to 
assist with the present research. Previous studies in this urea have not been 
explicit as to I he inclusion of participants with previous treatment or no 
treatment. Rather they have beeu d<:I.O'cribcd ns new admissions cilhcr in an out-
patient or in-patient setting (Bremner, Scott, Deloney, ct nl. 1993; 
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Brcmner,Rmulall, Scott, ct al. 1995; Uddo ct a!. 1993;Ychuda, Keefe, ct al. 
1995). ldcnlly the new admissions Jmd not received treatment for their symptoms 
prior to admission or clinic, however this is not clear. 
The age of onset of the trauma has not been n consideration in any of the 
studies in this area. Recently, childhood traumas and n diagnosis ofPTSD have 
been associated with adverse brain development (Boring, et al. 1999) and 
significant alteration of the biological stress systems (De Bellis, ct a!. I 999). 
While the trauma of adult survivors of childhood sexual and physical abuse 
occurred at an earlier developmental stage, adult combat veterans appeared to 
have similar anatomical changes related to the traumatic events ie sma11er 
hippocampal volumes. The age of onset of the trauma and symptoms ofPTSD 
may need to be explored further in future resenrch using a longitudinal design 
and be another factor in the set of trauma severity variables. 
Melfwdofogicuf Strengths of tile Prcscut Study 
Despite the !imitations discussed above, the study has a number of 
methodological strengths. These were: a) the sample size, b) the research design 
using demographics as predictors, c) the use of trauma ~cverity measures, d) the 
use of the Tmuma Symptoms Inventory including its validity checks, c) the 
addressing of other comorbid symptoms, and the I) sequencing of the assessment. 
Each of these will be addressed in turn. 
The sample size in previous studies comprised groups of 12 to 26 
participants. The present study in total interviewed 148 participants from the 
community who perceived they hod experienced a tmumatic event. This is the 
first study to underlllke such a large sample size of participants who had 
experienced trauma in relation to verballeorning nnd memory. 
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The present study used a cross-sectional, correlational design, and 
examined the predictive relationship of sets of demographic, trauma severity and 
trauma symptom variables with verbal learning and memory. Demogrnphic 
variables contributed significantly to the p[cdictcd variance, with the suggestion 
that gender plays nil important role in the predictability. Previous studies 
compared groups with PTSD and without PTSD by matching participants on 
demographic factors. The significant findings add to the body ofknowledge and 
may guide future research in this area. 
Although the trauma severity measure has its limitations, previous studies 
have confounded trauma severity with the trnuma symptoms. The present study 
has made the distinction and investigated the predictive power of each in relation 
to both vcrbal\caming and memory, which have not been examined in other 
studies. In addition, although previous studies have focused on a particular type 
of trauma, there is an implicit assumption that the tmumn severity of the event at 
the time was perceived to be equa!!y distressing for a!l participants. The fact that 
this study included various types ofpcreeived traumatic events means that trauma 
severity was an important variable to include as a predictor, even given its 
limitations. 
The TSJ is a multidimensional measure oftmuma symptoms, unlike a 
global measure ofPTSD. Unlike other measures, the TSJ includes three validity 
scales, which allow the elimination of invalid test results that would otherwise 
have been used in other studies. Ofn total of 148 volunteer participants, 12tcst 
results or 8% were invalid. That is, responses that may have been 
indiscriminately omitted or answered in inconsistent, atypical ways. By 
excluding them in the present study, the results mnybe considered more valid. 
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Previous studies found a relationship between a I'TSD dingnosis and 
verbal memory deficits, although some studies included comorbid disorders with 
n I'TSD diagnosis (Bremner, Randall, Scott eta!. 1995; Vnstcrling, ct ol. 1998). 
Other studies excluded participants with comorbidities (Uddo ct a!. 1993; 
Bremner, Scott, Deloney, et al. 1993; Yehuda ct al. 1995). Since the TSI 
includes scales for intrusive experiences, defensive avoidance, anxious arousal, 
as well as depression, dissociation and anger/irritability these symptoms could be 
included ns predictors. Participants with symptoms of depression in previous 
studies were described ns a variant ofPTSD, making direct comparisons difficult. 
As seen from the present study the symptoms of depression and anger did not 
make a significant contribution to the equations for predicting verbal learning and 
memory. 
Given that previous studies have focused on comparing groups with 
PTSD and without PTSD, the interview to confinn PTSD diagnosis was one of 
tlte first assessments. Therefore, participants were exposed to memories of the 
trauma and symptoms related to the trauma. The vcrbolleaming and memory 
tests followed. Such a sequence may exacerbate the interference with the 
processes of verbal learning and memory. Hence, in the present study 
participants were informed that the interview would not include discussion of the 
trauma event and the initial assessment was the verbal learning and memory tests. 
The TSiwas administered Ins\. However, the delayed recoil trial followed the 
TSI and there thus may have had a greater impact on delayed retrieval. 
F11ture ll'l'III!S 
So fur considerable evidence supports a relationship between stress and 
memory in animal studies (Drugan, Ryan, eta]. 1984; Seligman & Maier, 1967). 
High cortisollcv~ls in human studies in relation to stress and memory deficits 
have nlso been reported (de Qucrvuin, ct al. 2000; Kirschbaum, Wolf, May eta!. 
1996; Seeman ct at. 1997). Other neurobiological findings such as levels of 
cortisol, norepinephrine, epinephrine and dopaminll as a result ofPTSD nrc 
inconclusive (Golier & Yehuda, 1998; Lemieux & Coe, ]995; Libcrzon eta], 
1999). Morphological changes using MRI with PTSD groups (both war veterans 
and childhood sexual and physical abuse) have been associated with decrc!ISed in 
hippocampus volume and verbal memory deficits (Bremner, Randall, Scott, et 
al.1995; Bremner, Randall Vcrmettcn, ct nl. 1998). A PTSD diagnosis has been 
associated with memory, learning and attcntional problems with inconsistencies 
in the specific details of the findings (Vasterling, ct nl.1998). The present 
findings suggest that the symptom of dissociation is a significant predictor of 
deficits in immediate recall and possibly in verbal learning, but further studies 
need to examine n clinical population confirmed PTSD cases. Dissociation needs 
to be assessed us a separate symptom rather than as part of the avoidance or re· 
experiencing criteria ofthe DSM-IV for PTSD diagnosis (Carlson, 1997; Perry, 
eta]. 1995). Furthermore, it seems useful that the symptom of dissociation be 
integrated into a conceptual framework of trauma (Carlson, 1997), especially in 
relation to changes in verbal memory. Perry ct nl. (1995) described the adaption 
style to trauma as a continuum from arousal to dissociation and given that 
anxious arousal made a significant contribution to predicting changes in verbal 
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memory, this traunm symptom m11y muke u valuable contribution ifintcgmtcd 
imo u framework. 
"Trnuma severity" has been conceptualised either as the trauma per sc 
(Bremner, Scott, Deloney, ct ul. 1993) or us the response symptoms to trnumu 
(Bremner, Rundall, ScoU, ct al. 1995; Jenkins, et a1.1998; Uddo, et al, 1993; 
Vasterlinget a!, 1998: and Ychuda, Keefe, et ul. 1995). There is a need for 
clarification and theoretical development to guide future research. McFarlane 
(llld de Girolamo (1996) discuss the difficulties associated with measurement of 
traumatic exposure, 1111d this work would be a good starting point. 
lmpllcaliollsjor Frrl11re Research 
The symptoms of trauma in the form ofPTSD o!len last a lifetime. The 
scquc\ne and implications of deficits in verbal learning nnd memory need to be 
explored. Difficulty learning new verbnl mute1inl would have serious implication 
in u number of settings, in particular children's early academic performance (see 
review by Frayne, 1999), individuals in "talking" therapy, and in court-room 
~ettings (de Quervnin, et ul. 2000) to mention a few. Hence curly diagnosis 
would be important. Future research is recommended in such settings in light of 
this cxplomtory study. Developing treatment programs for individuals suffering 
with trnumn symptoms may focus on specific :1ymptoms such us dissociation and 
anxious arousal. Such programs may thcrefon:: aid in developing an curly 
intervention program such as functional and positive adaptive coping skills which 
may alleviate the negative trauma symptoms and consequently ameliorate long 
term cognitive impuirmcnt ofvcrbulleorning and memory delicits. In addition, 
more focus on non-,erbal techniques to enhance the processing of the tmumn in 
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thcwpy maybe helpful in alleviating the life long symptom~ these people 
experience. 
Future studic~ need to focu~ on specific symptmm of trauma because of 
the complex heterogeneous nature ofthc classification ofPTSD. Symptoms of 
dissociation and anxious arousal in relation to verbal deficits need further 
investigation using n collaborative perspective, such ns a combination found in a 
neuropsyehophysiological model. Mctlwdological designs of future studies into 
verbal deficits need careful consideration of demographic factors, particularly 
gender. A model may be developed which would offer a theoretical foundation 
from which to begin a more systematic examination of trauma symptoms and 
verbal memory function. Furthennore, deficits in verbal learning and memory in 
relation to specific tmuma symptoms may suggest that neuropsychobiological 
research may help to establish better models of the process by which trauma and 
stress influence memory processes. Finally, longitudinal rather than cross 
sectional methods may have an important role in future research. 
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Appendix "A" 
INFORMATION INPUT !Exlcrnnl~tntllnlernnl) 
PTSD SYMPTOMS 
~// 
Sensory Memory 
Visual Auditory 
Haptic, Others 
* Short-Term Memory 
Workin 
PhonologiCIIVArliculntory 
Loop 
"Central Executive" Visuo-Spatinl 
Sketch Pad 
(VSSP) 
-
LONG TERM MEMORY 
And Internal Inf,Jrmation Input 
Figure 1. Diagrammatic representation of the flow of information and PTSD 
symptoms through tbe memory system. Adapted and Revised from Atkinson & 
Schiffrin, 1971; Baddelely, 1986. 
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Appendix "8" 
Rey Auditory Verbal Learning Test 
& 
Wechsler Adult Intelligence Scale-R Vocabulary 
I 
List A 
DRUM 
CURTAIN 
BELL 
COFFEE 
SCHOOL 
PARENT 
MOON 
GARDEN 
HAT 
FARMER 
NOSE 
TURKEY 
COLOUR 
HOUSE 
RIVER 
!I 
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LJSTB 
DESK 
RANGER 
BIRD 
SHOE 
STOVE 
MOUNTAIN 
GLASSES 
TOWEL 
CLOUD 
BOAT 
LAMB 
GUN 
PENCIL 
CHURCH 
FISH 
I. 
"'' 2. Ship 
l. Penny 
4. Winter 
5. Breakfast 
6. Repair 
1. Fabric 
•• Assemble 
9. Enormous 
10. Conceal 
II Sentence 
12. Consume 
ll. Regulate 
14. Tenninute 
IS. Commence 
16. Domestic 
17. Tranquil 
18. Ponder 
19. Designate 
20. Reluctant 
21. Obstruct 
22. Sanctuary 
23. Compassion 
24. Evasive 
25. Remorse 
26. Perimeter 
21. Generate 
28. M .. tchlcss 
29. Fortitude 
30. Tangible 
---rt:-l P!agiarise 
32. Ominous 
ll. Encumber 
34. Audacious 
lS. Tirade 
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Vocabulary 
Score 
Total Store Max .. 70 
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Appendix "C" 
Adapted Trauma Symptom Inventory 
I. 
2. 
3. 
4. 
s. 
6. 
7. 
s. 
9. 
10. 
II. 
12. 
13. 
14. 
IS. 
16. 
17. 
18. 
19. 
20. 
21. 
'~·-~2. 
23. 
24. 
Tmumu Symptom I nnd Memory II 0 
TRAUMA SYMPTOM INVENTORY 
Adapted from John Brierc3 
II 2 J 
NC\'Ct' Of1tn 
In the last 6 months, how often have you experienced: 
Nightmares or bad dreams ................................................ 
Trying to forget about a bad time in your life ......................... 
Irritability ........................... , ....................................... 
Stopping yourself from thinking about the past... ..................... 
Getting angry about something that wasn't very important .......... 
Sadness ............•........•.................••••.•..............••..•...... 
Flashbacks .(sudden memories or images of upsetting things) ....... 
Feeling you were outside of your body .................................. 
Lower back pain ............................................................ 
Sudden disturbing memories when you were not expecting thi:m ... 
Wanting to cry ....•.........•......... :.:: ................................... 
Not feeling happy .......................................................... 
Becoming angry for little cr no reason .................................. 
Feeling depressed ..•••••..... , .. , .•.....••.•....•. ,,, ....................... 
Thoughts or fantasies about hurting someone ........................... 
Your mind going blank .....••••••.. ,, •..•.•...•.•.•••.••••••••..... ,,,,,,, 
Fainting ...................................................................... 
PeriOds of trembling or shaking .......................................... 
Pushing painful memories out of your mind ........................... 
Threatening or attempting suicide .................. ,,, ......... ~ .... , ..... 
Feeling like you were watching yourself from far awajt: ..... , ...... 
Feeling tense or "on edge" ................................................ 
Getting into trouble because of sex.,,·.:····················· ..... , ...... 
Not feeling !ike your real self ..... ,, ................................... , .. 
......................................................... Please Turn Over 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 I 2 
.. 
0 2 
0 2 
0 2 
0 2 
3 Reproduced by special penniss!on of the Publisher, Psychological Assessment Resources, Inc., 
16204 North Florida Avenue, Lull, Florida 33549, from the Treuma Symptom Inventory by John 
Briere, Ph.D., Copyright 1991, 1992, by PAR, Inc. Further reproduction is prohibited without 
'penni5sion of PAR, Inc .. 
,_, 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
Trn~ma Symptoms and Memory Ill 
In the hut6 months, how orten have you experienced: 
0 2 3 
Nevf.lr Orten 
Continue 
25. Wishing you were dead .......................................... ,., ...... 0 2 J 
26. Worrying about things ... ,,, ....... :: ..... , .......... , .... ,,, ... , .. , ....... 0 2 J 
27. Being easily annoyed by other people ........... , ..................... 0 2 J 
28. Starting arguments or picking fights to get your anger out. .......... 0 I 2 J 
29. Getting angry when you didn't want to ..................... /.~ ......... 0 2 J 
30. Not being able to feel your emotions .......... , ........ ":" ............ 0 2 J 
31. Using drugs other than marijuana ............... , ........................ 0 2 l 
32. Feeling Jumpy .............................................................. 0 2 l 
ll. Absent-mindedness ........••. , ......•... , , , ....... , ............ ; •. , •...... 0 2 l 
34. Feeling paralysed for minutes at a time, ...................... , ......... 0 2 l 
lS. 
,; 
Yelling or telling people off when you felt you shouldn't have •.... 0 2 J 
l6 Intentionally hurting yourself(for example, by 11cratching, cutting, 
or burning) even though you weren't trjing to commit" suicide •. ,.,. 0 2 l 
l7 'Aches and pains .................. ~· ........................................ 0 2 l 
38. 1-iigh.WlXiety~ ................................................................ 0 2 l 
39. Wishing you had more money •................•••••....••...•. , .. ,, ...... 0 2 l 
40. 
.Nervousness ......•...........•....••. ,,,,,,,, .......••............•...•...• 0 2 J 
41. Feeling tired •....••.••..•.......•••••. , .•....••...•......•......•.....•. ,, ... 0 2 l 
42. Feeling mad or angry inside .................... , ...... , ................... 0 2 l 
43. Getting into trouble because of your drinking ......... ,, ............... 0 2 l 
44. Staying away from certain people or places because they reminded 
you of something, ............................... , ...... , .................. 0 2 l 
45. One side of your body going numb ..................................... 0 2 l 
"· 
Suddenly remembering something upsetting from your past. ....... 0 2 J 
41. Wanting to hit someone or something ..................... :::· ........... 0 I 2 l 
48. Feeling hopeless., ................................................ ~· ..•.•...• 0 2 l 
49. Hearing someone talk to you who wasn't really theie. ,; .. , , .......... 0 I 2 J 
50. Suddenly being reminded of something bad •.. , , ••. , ........•••• , , , • , , , 0 2 l 
Sl. Trying to block out certain memories ............ , .......... ,_. ..... ,,; ... · 0 I 
. 
2 l 
Sl Violent dreams., .••••.••......••••••.•.•.•.•••. ,,,,,,,,, .• , •••.•••••• ,: •••. 0 2 J 
.......................................... ,;~ .... ; .. , .• ;Please Turn O~er. 
Trauma Sympl11n15 and Memory J J 2 
In the lost 6 months, how often have you urerienced: 0 2 3 
Never Oflen 
Contimte 
Sl. Just for u moment, seeing or hearing something upsetting that 
happened curlier in your life .................. ,,,, ................ , ........ 0 2 l 
54. Frightening or upsetting thoughts popping into your mind .. ,,,. 0 2 l 
"· 
Losing your sense of taste .............. , ........................ , .... 0 2 l 
56. Worrying that someone is trying to steal your ideas ................... 0 2 l 
57. Not letting yoursdf feel bad about the past.. ....................... _ .... 0 2 l 
58. Feeling like things weren't real.. ............................ ,, ........... 0 2 l 
59. Feeling like you were in a dream .............................. , ........... 0 2 l 
60. Not eating or sleeping for 2 or more days ........... ,,, ................ 0 2 l 
61. Trying not to have any feelings about something that once hurt 
you ................................. .' ......................................... 0 2 l 
62. Daydreaming •...•...••.•...•.••.•••...•.................•••••..•..••..•••••. 0 2 l 
63. Trying not to think or talk about things in your life that were 
painful ........................................................................ 0 2 l 
64. Feeling like life wasn't living ......... , ................................ , ... 0 2 l. 
65. Being startled or frightened by sudden noises ....... ,,, ................. 0 2 l 
66. Seeing people from the spirit world ........... , .. -........................ 0 2 l 
67. Trouble controlling your temper .............. ·, ........................... 0 2 l 
68. Wanting to set fire to a public building .................................. 0 2 l 
69. Feeling afraid you might die or be injured ............................... 0 2 l 
70 Feeling so depressed that you avoid people ............................. 0 2 l 
71 Thinking that someone was reading your mind ........................ 0 2 l 
72. Feeling worthless ................. , ............. .-, ......... ; ......... ~ ...... 0 I· 2 l 
I 
Jr 
i' 
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Appendix "D" 
Alcohol Use Disorders Identification Test 
·" 
.·: __ •:' __ .,,-
., :_;-:> ' ' '---'-
·- __ ,,_ 
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Alcohol Usc Disorders Identification Test 
(AVOID 
The following questions arc about the past year 
Pltatt tlcli. 11r c/n:lt tht bux. 
I. 
2. 
3. 
4. 
,-, 
. s:~'.·, 
_•.r ' 
-., ____ ._ 
How often do you have a drink containing alcohol? 
0 Never 0 
0 Monthly or less I 
0 2 to 4 times a month 2 
0 2to3timesawcck 3 
D 4 or more times a week 4 
-,: 
\'-
How many drinks containing alcohol do you have on a typical day when 
you are drinking? 
D None 
0 I or 2 
0 3 or4 
0 5 or 6 
D 
D 
7 or8 
10 or more 
0 
I 
2 
3 
4 
5 
How often do you have six or more drinks on one occasion? 
0 None 0 
0 Less titan monthly I 
D Monthly 2 
D Weekly 3 
0 Daily or almost daily 4 
How often dUring the last year have you found that you were unable to 
stop drinking once you bad started? 
D Never 0 
D Less than monthly l 
0 Monthly 2 
_D Weekly 3 
D Daily or almost daily 4 
How often during the last year have you failed to do what was nonnally 
eXpected from you because of drinking? 
0 Never 0 
D Less than monthly l 
0 Monthly 2 
D Weekly 3 
0 Daily or almost daily 4 
Please Turn Over 
'_! 
' I 
. ,, 
' 
' !! 
· .. I. 
.. 
,f 
;! 
" 
.·.-.-
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6. How often during the last year have you needed u lirst drink in the 
morning to get yourself going after a heavy drinking session? 
0 Never 0 
0 Less than monthly I 
0 Monthly 2 
0 Weekly 3 
P Duily or almost daily 4 
7. How often during the lost year have you had a feeling of guilt or remorse 
after drinking? 
a· Never 0 
0 Less than monthly I 
0 Monthly 2 
0 Weekly 3-
0 Daily or almost daily 4 
8. How often during the last year have you been unable to remember what 
happened the night before because you had been drinking? 
_ ... o Never 0 
· 'o Less than monthly I 
0 Monthly 2 
0 Weekly 3 
0 Daily or almost daily 4 
9. Have you or someone else been injured as the result of your drinking? 
0 Never 0 
0 Less than monthly I 
0 Monthly 2 
0 Weekly 3 
0 DailY or almost daily 4 
10. Has a relative, friend, or a doctor or other health 'worker been conCerned 
about your drinking or suggested you cut down? 
0 Never 0 
D Less than monthly l 
·o Mon1hly- 2 
0 Weekly 3 
0 Daily or almost daily -4 
•' 
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Appendix ''E" 
Demographics 
1. Present age: ................................... . 
2. Gender: Male Female 
3. Tick the level of Education Completed: 
Primary 
Less than or Equal to II Years 
Completed 12 Years 
Tertiary 
4. Tick the type of trauma did you experience? 
Sexual Abuse 
War Experience 
Physical Abuse 
Sudden Dcatb of a close family member 
Bank Hold-up 
Ncar drowning 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Other (Describe in Briel) 0 ......................... .. 
5. On a scale 1-10, I =little distressing 10 = extreme/)• distressing 
Circle how you perceive the trauma that you experienced? 
2 3 4 5 6 7 8 9 10 
6. Tick the duration of the trauma event/s, 
Day/Once a 
Week Q 
Months a 
OneYenr a 
More than one Year a Please write number ofyears ................ .. 
7. List any prescribed and ·jJJicit'drugs you are presently taking. 
. ' ............ _ ................................................................................... . 
-- ' '- --- . ' ' 
··············································~'"'''''"'''''''"''''''"'''''''''''''''''''''' 
' ..... ;;;,;;;.,;.·,;;;,, .... ;·, .......... .-............................................................... .. 
·:<t-:_:_~:~--~: . .·,,_ '· ----- ·-
""'""'!'"'""''"''"'"""'""'""''"'"""""'"'"'"""""''"''""'""'"""'""' 
',;' -""-;:,-. - ·~·- ._ • -- " J 
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Appendix F. 
RESEARCH 
VOLUNTEERS URGENTLY 
NEEDED 
AGE: OVER 18 years old 
I am a Master of Psychology student at Edith 
Cowan University doing a study on how experiencing a 
traumatic event can impact on people's memory. I am 
looking for individuals to participate in my study who 
have experienced some form of trauma in the past. 
The information obtained from you will be treated 
in confidence. The results will be pooled for the written 
report in such a way that identification of individuals is 
not possible ia any way. 
Please speak to your counsellor/psychologist to 
make arrangements with the researcher Santina Tonizzo 
or Telephone: 9275 8113 
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LOCAL COMMUNITY NEWSPAPER 
ADVERTISEMENT 
I am a Master of Psychology student at Edith 
Cowan University, doing a study on how experiencing a 
traumatic event can impact on people's memory. I am 
looking for individuals to participate in my study who 
are over the age of 18 years old and have experienced 
trauma. The information obtained from you will be 
tres:ted in confidence. The results will be pooled for the 
written report in such a way that identification of 
individuals is not possible in any way. 
If you feel you would like to participate please 
phone 9227 8745. 
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LOCAL COMMUNITY NEWSPAPER 
ADVERTISEMENT 
I am a Master of Psychology student at Edith 
Cowan University, doing a study on how experiencing a 
traumatic event can impact on people's memory. I am 
looking for individual veterans to participate in my study 
who have either experience being in World War 1., 
World War 11, Korean War or Vietnam War. 
The information obtained from you will be treated 
in confidence. The results will be pooled for the written 
report in such a way that identification of individuals is 
not possible in any way. 
Please contact me at the Returned Services League 
Anzac House ( RSL) if you feel you would like to 
participate. 
Phone 9325 9799. 
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Appendix "G" 
CONSENT FOnM 
SurPey on Reported Symptoms of7hmma and the t.}fects on 
Mem01y 
Dcur Sir/Madam 
This study is being cont!ueted as part of my Master of Psychology at 
Edith Cowan University. The purpose of the study is to examine the relationship 
between symptoms of individuals who have experienced trauma and their current 
thinking. If you agree to take part in the study there are two parts. In the first 
part you will be asked to participate in an individually administered verbal test 
which may take between 5-10 minutes. In Part 2, you will be asked to answer a 
questionnaire using a rating scale that may take a further 10-15 minutes. 
Your participation is entirely voluntary. Some of the questions may be 
sensitive to some individuals and if you wish not to answer any question or to 
withdraw from the study at any time, you are free to do so. If you are in an 
ongoing counselling program, this study is scparnt~ and if you decide not to take 
part, there will be no c!Tects on your coun>elling. 
The information obtained from you will be treated in confidence. The 
results will be pooled for the written report in such a way that identification of 
individuals is not possible in any way. 
If you have any questions or concerns you may contact me at the 
university on 9400 5551, or my University supervisor Associate Professor Ed 
Helmes on 9400 5543 regarding this research. 
Thank-you for your participation, it is grcntly appreciated. 
Yours sincerely, 
S. Tonizzo 
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·!• !. (Participant)... .. .. have read 
the inform<ltion above and any questions I have ask~d have been 
answered to my sntistltction. [agree to participate in this activity, 
realising I may withdraw at any time. 
Signature of Participant Date 
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AI,PENDIX "I-I" 
,J Smnnw1:1' Tuh!e o{llw Means, Stwu/o!'({ !Jcvialion Smrc.\' of'lhe Variah/e,\'.for 
Males mul Female.\· wu{lhe Unimriale 1/c.l'llfl.l'. 
Mnlcs ficmalcs Univariate 
(N"' 59) (N"' 75) F(/,132) 
M SD M SD 
DEMOGRAPHICS 
AGE SO.fl 20.110 46.79 16.56 1.4(> 
WAIS-R Vocabulary'' 11.80 2.9~ 12.52 2.76 0.15 
Educntion 4.88 
AUDITb 15.66 12.98 6.89 9.no 21.26* 
Drugs 2.38 
TRAUMA SEVERITY 
Number ofTnmmas 1.92 1.09 2.33 1.60 2.96 
Distress 15.88 9.26 18.53 11.37 2.10 
Duration 5.02 1.61 5.24 1.37 .74 
ADAPTED TSI c 
Intrusive Experience 63.10 13.25 61.26 12.02 0.75 
Defensive A voidnnce 58.91 10.76 60.02 10.78 0.35 
Anxious Arousal 58.54 11.05 60.01 10.07 0.65 
Depression 58.44 10.98 58.53 10.55 0.00 
Dissociation 62.06 12.89 (oJ.37 12.10 0.37 
Anger/Irritability 56.88 11.67 57.13 9.83 0.02 
LEARNING & MEMORY TRIALS 
RA VC.T d Trinll-5 Tolal Score 52.19 9.05 58.32 9.69 14.02* 
RAVLTdTriall (List A) 50.99 9.57 57.44 11.59 11.92* 
RAVLTcl Trinl7 (l.ist A)' 48.54 9.32 56.16 8.91 23.18* 
RA VLT cl TrialS! 49.37 11.18 55.47 9.76 11.32* 
'· 
Possible score raogc from 0-20. Sigoifir"nt lel·cl* p < .002 Donfcrroni Adju~tmcnt 
b. Possible score rango l!om 0 - 41. 
'· 
Possible score mnge fmm 40- 95 
d. l'ossiblc score mngc from24 • 76 
'Rolrooclive Jnlcrforcnco 
1 Dcl•yod Roo•JI 
